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1.0 INTRODUCTION 

This Engineering Evaluation/Cost Analysis (EE/CA) addresses contamination identified at the 

Grandview Mine and Mill Site (Site), Pend Oreille County, Washington.  The Site consists of a 

former mine and mill located near Metaline Falls, Washington.  The purpose of the EE/CA is to 

summarize the nature and extent of soil contamination associated with the Site, and to evaluate 

alternatives for the purpose of selecting an appropriate response action to address such 

contamination.  Potential impacts to groundwater underlying the Site and to surface water and 

Pend Oreille River sediments are not included within the scope of this EE/CA. 

This EE/CA was prepared pursuant to an Administrative Order on Consent (AOC) No. 10-2009-

0118 (February 25, 2009) between Blue Tee Corp., Seattle City Light, Teck American 

Incorporated (“Teck”), and Washington Resources, LLC (“Washington Resources”) (hereinafter 

collectively referenced as the Respondents), and the United States Environmental Protection 

Agency (EPA). 

The Site is located adjacent to the Pend Oreille River approximately two miles northeast of 

Metaline Falls (Figure 1).  The entire Site is approximately 17.1 acres; almost all of this area has 

been affected by the former mining and milling operations. The Site is the location of former 

mineral exploration, mining, and milling activities that were conducted between the late 1920s 

through 1964.  Historic mining-related features at the Site include several buildings and 

concrete foundations, several drainage ditches, and a tailings deposit. Figure 2 shows the 

general layout of the Site and Figure 3 shows the approximate Site boundaries and the 

approximate property ownership boundaries (based, in part on information provided by Seattle 

City Light, 2008).    

The response action described in this EE/CA will be conducted pursuant to the Comprehensive 

Environmental Response, Compensation, and Liability Act of 1980 (CERCLA), as amended by 

the Superfund Amendments and Reauthorization Act of 1986 (SARA).  This EE/CA has been 

prepared in accordance with and in a manner consistent with the National Contingency Plan 

(NCP) and EPA’s Guidance on Conducting Non-Time-Critical Removal Actions Under CERCLA 

(EPA, 1993). 
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The Site characterization information, and identification and analyses of removal action 

alternatives presented in this EE/CA are based both on the findings of previous investigations 

and reports conducted at the Site performed by others and the Site-specific investigations 

performed by the Respondents. 
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2.0 SITE CHARACTERIZATION 

This section of the EE/CA provides general information regarding the Site including the location, 

type of former operations conducted at the Site, and a synopsis of the Site history.  The 

geography and topography of the area are described along with descriptions of the regional 

geology and soils, adjacent land use, population near the Site, meteorology, and sensitive 

ecosystems.  Previous response actions that have occurred at the Site are also described.  

Information related to the source, nature, and extent of contamination associated with the Site, 

including analytical data from sampling efforts conducted at the Site, is presented in this section.  

Finally, a streamlined risk evaluation is presented to provide an overall characterization of the 

potential impacts to human health and the environment associated with hazardous substances 

found at the Site, and to provide a basis for evaluating whether response actions recommended 

in this EE/CA protect human health and the environment.   

2.1 Site Location, Description, and Status 

The Site is located approximately two miles northeast of Metaline Falls, Washington, in the 

Metaline Mining District (“District”) (Figure 1).  The District contains low grade lead-zinc ores 

which were mined from the late 1900s to recent time.  The Grandview Mine was developed in 

the late 1920s by Grandview Mines, Inc. and was operated until 1964.  After operations were 

discontinued, most of the mining and milling equipment was removed from the Site, but several 

buildings associated with former mining and milling operations remain on the Site.  In addition, 

scattered small accumulations of development rock or unprocessed ore associated with former 

mining operations, and flotation tailings associated with former milling operations, are located on 

the Site (see excerpted figures from the 2001 Preliminary Assessment/Site Investigation; E&E, 

2001). 

Since mining was discontinued in the mid 1960s, the Site has been largely vacant.  A caretaker 

for the property has lived in a log cabin on the Site for over 20 years.  Over this period, the 

caretaker has demolished buildings, salvaged equipment and materials, and generally 

maintained the property for Washington Resources.  Reportedly, there has also been some 

timber production and unauthorized removal of rock from the Site since mining operations were 

discontinued.  Although not open to the public, there are signs of trespass and recreational use 

on the Site.  
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2.1.1 Type of Facility and Operational Status 

The Metaline Mining District contains low grade lead and zinc ores that were mined from the 

early 1900s until recently.  The Grandview Site operated from the late 1920s through 1964 and 

was one of several mines in the Metaline Mining District.  The Site is not currently operational.  

After the operations were discontinued, most of the mining and milling equipment was removed 

from the Site, though several buildings and concrete foundations that were associated with the 

mining and milling operations remain.   

When in operation, ore and development rock were extracted from the underground mine 

workings through a mine opening at the Upper Level Mine Area.  The development rock was 

stockpiled on-Site.  The ore was transported from the Upper Level Mine Area to the Lower Level 

Mill Area where the ore was crushed and milled.  The resulting tailings from the milling operation 

were reportedly directed by one or more wooden flumes located in ditches to locations down 

slope of the Lower Level Mill Area.  A deposit of tailings is located approximately 400 feet from 

the Pend Oreille River in an area referred to as the Tailings Accumulation Area (Figure 2).  Zinc 

and lead concentrates, which were the products of the milling operation, were transported to off-

Site facilities for further processing. 

A cultural resources evaluation survey of the Site was conducted in September, 2009 as 

required by the AOC and its associated Statement of Work.  The purpose of the survey was to 

assist the Respondents in compliance with Section 106 of the National Historic Preservation Act 

of 1966, as amended, by locating and characterizing cultural resources within the project area 

and to offer recommendations regarding resource eligibility for listing in the National Registry of 

Historic Places.  The results of the survey are presented in AHS/EWU, 2009.  Several cultural 

resources were identified at the Site, as shown on Figure 4.  These resources include former 

building foundations and partially intact structures, ore carts, etc.  The survey concluded that 

only one structure at the Site is eligible for listing on the National Register of Historic Places: the 

log cabin currently occupied by the Site caretaker (cultural resource GV-14 on Figure 4).  Due to 

this eligibility, and because it is currently occupied, the log cabin will not be damaged, removed, 

or modified as part of the response action identified in this EE/CA. 
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2.1.2 Topography and Site Layout 

The general layout of the Grandview Site is shown on Figure 2.  The Site elevation is 

approximately 2,400 feet above mean sea level (ft amsl) at the Lower Level Mill Area. As 

previously noted, the Site is located near the east bank of the Pend Oreille River.  The Upper 

Level Mine Area is the easternmost and topographically most elevated portion of the Site.  The 

Lower Level Mill Area is separated from the Upper Level Mine Area by a short forested slope.  

Most of the Upper Level Mine Area and the Lower Level Mill Area is located on property owned 

by Washington Resources.   

A drainage ditch, which contained a wooden flume that transported tailings, extends from the 

west of the Lower Level Mill Area approximately 2,000 feet to the Tailings Accumulation Area 

(the “Drainage Ditch”).  The Tailings Accumulation Area is contained within the property 

boundary of Teck. 

The drainage ditch which extends approximately 500 feet from the Tailings Accumulation Area 

to the east bank of the Pend Oreille River is referenced herein as the Downgradient Ditch.  

Another drainage ditch, referenced herein as the Man-Made Ditch, departs from the Drainage 

Ditch approximately 150 feet above the Tailings Accumulation Area and ends at the river bank 

bluff a few hundred feet downstream of the Downgradient Ditch.  Most of the Downgradient 

Ditch and some of the Man-Made Ditch are located on property owned by Seattle City Light.  

The entire Site, as depicted on Figure 3, covers approximately 17.1 acres.  An approximate 

breakdown of that area by Site subarea is as follows: 

 Upper Level Mine, Lower Level Mill, and Drainage Ditch Subarea: 14.3 acres 

 Tailings Accumulation Subarea: 1.2 acres 

 Man-Made Ditch and Downgradient Ditch Subarea:  1.6 acres 

2.1.3 Surrounding Land Use and Populations 

The area near the Site is primarily rural. Forestry, livestock grazing, mining, recreation, and 

localized agriculture are principal uses.  Teck’s Pend Oreille Operations are located less than 

one mile to the north of the Site but were never part of the of the Grandview Site operations.  

The Pend Oreille Operations, which include an underground zinc mine, a mill, and a lined 
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tailings impoundment, were temporarily shut down in late 2008 and transitioned to a care-and-

maintenance mode in early 2009.   

The 2008 population of Pend Oreille County was estimated to be approximately 12,900, yielding 

a population density of approximately 8.4 persons per square mile.  The 2008 population of 

Metaline Falls, the closest town to the Site, was 230 (U.S. Census Bureau web site; City-

Data.com). A small residential area, Pend Oreille Village, is located south of the Tailings 

Accumulation Area.  The closest residence in Pend Oreille Village is approximately 200 feet 

from the Tailings Accumulation Area.  The Circle Motel is located at the intersection of State 

Highway 31 and the Grandview Flats Road and is approximately 0.25 miles east of the Site.  In 

addition, and as previously discussed, the Site caretaker resides in the log cabin in the Lower 

Level Mill Area (Figure 4).  The removal actions developed and evaluated in this EE/CA 

specifically exclude the caretaker’s residence, which will remain intact due to its eligibility for 

listing on the National Register of Historic Places, though the access road to the residence is 

included in the response action.  The community of Metaline is located approximately one mile 

south-southeast of, and on the opposite side of the Pend Oreille River, from Metaline Falls.   

2.1.4 Ecological Resources and Sensitive Ecosystems 

Ecological resources within the Site area are limited.   Vegetation within the Upper Level Mine 

Area and the Lower Level Mill Area consists of low growing forbs and shrubs typical of disturbed 

areas.  Several small trees (aspen and fir) are located within these areas, but the rocky 

substrate and poor soil quality likely limits the vegetation growth.  Similarly, the Tailings 

Accumulation Area is mostly barren with sparse vegetation located primarily at the edges of the 

tailings material.  These areas may have very limited habitat potential to small populations of 

small mammals and several small bird species were observed foraging within or near Upper 

Level Mine and Lower Level Mill areas.  Larger animals likely only come into contact with  

source materials (i.e., development rock and/or tailings) when travelling through the area, as 

several game trails were observed crossing the northern portion of the Upper Level Mine Area.  

The Drainage Ditch, Downgradient Ditch, and Man-Made Ditch areas are located within the 

coniferous forests typical of northeastern Washington.  The forests primarily comprise maturing 

Douglas fir (Pseudotsuga menziessi) and Western Hemlock (Tsuga heterophylla).  Similar 

forested areas surround most of the Grandview Site and are likely home to numerous bird and 

mammal species.      
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EPA has indicated that three federally threatened or endangered species may occur in the 

vicinity of the Site (September 8, 2009 e-mail message from E. Liverman, EPA Region 10).  

These species are: 

 the grizzly bear (Ursus actos horribilis),  

 the Canada lynx (Lynx Canadensis), and  

 the bull trout (Salvelinus confluentus).   

 

The Respondents will prepare a Biological Assessment, as required by the AOC and its 

associated Statement of Work, to evaluate the potential effects of the Site removal action once it 

is selected by EPA.  The Biological Assessment will also identify any Washington Department of 

Fish and Wildlife endangered, threatened, candidate, sensitive, and priority species and habitats 

that may occur in the vicinity of the Site, including the Pend Oreille River. 

2.1.5 Geology 

The Grandview Site is situated in the Okanogan Highlands geologic province to the east of the 

Cascade Range and north of the Columbia Basin. The Okanogan Highlands are characterized 

by rounded mountains with elevations up to 8,000 feet above sea level and deep, narrow 

valleys.  

In the eastern Highlands, Precambrian metasedimentary rocks are overlain by marine rocks 

representing each of the Paleozoic geologic time periods. The Cambrian record starts with 

sandstone (now quartzite) followed by shale and then limestone that grade into rocks of the 

Ordovician Period. All of these rocks were subjected to metamorphism during Jurassic through 

Eocene time. 

Cambrian rocks, in particular, are important sources of mineral wealth. Near Metaline Falls, 

large Mississippi Valley-type zinc deposits were mined by room-and-pillar mining methods.  All 

Paleozoic and some younger rocks have been repeatedly folded into a northeast-trending 

regional structure called the Kootenay Arc, which extends northeastward for 150 miles into 

British Columbia and contains numerous lead-zinc mines.  

The Okanogan Highlands were covered by ice sheets during the Pleistocene Epoch. As the ice 

sheets retreated to the north, lakes formed in the valleys of the Columbia and Pend Oreille 

Rivers. Along the Canadian boundary, terrace deposits indicate lake levels 2,000 feet above 
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current sea level. Melt waters filled these lakes with sand, silt, and clay (Lasmanis, 1991).  The 

presence of these lakes resulted in the development of benches at various levels above the 

rivers that are part of the current regional topography. 

2.1.6 Hydrology/Hydrogeology 

No perennial streams are present on the Grandview Site.  Intermittent drainage appears to 

occur in the Drainage Ditch, Downgradient Ditch, and possibly the Man-Made Ditch following 

precipitation events.  An intermittent, unnamed spring begins at a location above and to the east 

of the Site and flows across the Site toward the head of the Drainage Ditch.  Since tailings are 

present in low areas and drainages at the Site, it is possible that tailings are mobilized to the 

Pend Oreille River during run-off events. 

Groundwater beneath the Site has not been extensively investigated.  Well log reports 

document the presence of 35 wells within the 4-mile radius of the Site.  Driller logs indicate that 

groundwater is present between 18 and 180 feet below ground surface. Whether these are 

separate aquifers is unknown (E&E, 2001).  The top three to five feet of subsurface native soil in 

the Tailings Accumulation Area near Pend Oreille Village consists of top soil. Top soil is 

underlain by a mixture of sand, gravel, clay, and boulders. A significant portion of the 

subsurface soils at the site consist of fine-grained sands and clay. Bedrock is found at depths 

greater than 200 feet below ground surface. Groundwater exists locally within fractures in the 

bedrock and within overlying unconsolidated deposits (E&E, 2003).  

As discussed in Section 2.2.1, groundwater sampling has revealed that groundwater near Pend 

Oreille Village contains metals at levels that are elevated above background concentrations, 

with two groundwater samples exceeding the federal maximum contaminant level for arsenic 

(E&E, 2001; 2002).  The wells in which these exceedances were noted are owned by the Pend 

Oreille Public Utility District (PUD) and are located in the southeastern portion of Pend Oreille 

Village (Figure 3). Based on information provided by the Pend Oreille PUD, the wells are 

approximately 40 feet apart.  The direction of groundwater flow in the Site vicinity is uncertain; 

however, if it is inferred that the uppermost groundwater system flows generally west toward the 

Pend Oreille River, the locations of the Pend Oreille PUD wells would be hydraulically side-

gradient to the Site (i.e., not directly downgradient of the Site).  Well logs provided by the Pend 

Oreille PUD are included in Appendix A and indicate the following well details (depths are in feet 

below ground surface [bgs]; [POPUD, 2009]): 
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 Well #1 (AAJ808) Well #2 (AAJ805) 

Total Depth: 237 feet 228 feet  

Screened Interval: 193 feet to 200 feet 203 feet to 223 feet 

Static Water Level: 125 feet 123 feet 

These wells are not in regular use by the Pend Oreille PUD as water supply wells but are 

instead maintained as emergency sources of water.  The Pend Oreille PUD owns two other 

wells, designated AAJ806 and AAJ809, that are located near Well #1 and Well #2, but indicated 

that these wells are not in use and are scheduled to be decommissioned (POPUD, 2009).  No 

other water supply wells are known to be in proximity to the Site. 

2.1.6.1 Sample Results for Pend Oreille PUD Wells 

The Pend Oreille PUD reports that the Well #1 and Well #2 are sampled on an approximate 

quarterly basis.  The information provided by the Pend Oreille PUD indicates that groundwater 

extracted by these wells continues to exhibit exceedances of the Federal primary MCL for 

arsenic as well as Federal secondary MCLs for iron and manganese.  The information does not 

indicate exceedances of MCLs for any organic compounds (POPUD, 2009). 

2.1.6.2 Overall Potential for Groundwater Impacts 

There appears to be a low potential for COPC sources at the Site to affect groundwater.  In 

1999, Teck submitted a petition to the Washington Department of Ecology to exempt mill tailings 

at the Pend Oreille Operations from the state’s dangerous waste and extremely hazardous 

waste regulations due to the tailings’ low potential to leach metals to infiltrating precipitation and 

snowmelt (Teck, 1999).  The flotation tailings evaluated in Teck’s petition were produced during 

the 1970s and, due to similarities in the ores mined at the Pend Oreille Operations and at the 

Site, as well as the flotation processes used at both facilities, the tailings produced at both 

facilities are similar.  Teck’s petition demonstrated that the tailings are not acid-forming, do not 

leach significant quantities of metals to infiltrating waters (as demonstrated through leach 

testing), have not impacted soil immediately underlying the tailings, and have not impacted 

groundwater in the vicinity of the tailings impoundment.  The petition concluded that “after 20 

years of uncontrolled, subaerial deposition, mill tailings have had no measurable effect on 

groundwater with respect to RCRA metals” (this includes arsenic, which was not shown to 
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exceed the Federal primary MCL of 0.01 mg/L in the vicinity of the tailings impoundment).  The 

low potential for the Grandview tailings to affect groundwater is supported by sampling 

conducted by URS on behalf of Teck, which also show low metals concentrations in soil 

underlying tailings in the tailings accumulation area, and thus a low potential for metals 

mobilization to groundwater (URS, 2007). 

Semi-volatile organic contaminants of potential concern (COPCs) were shown to be present in 

the former drum disposal area during the PA/SI.  As previously noted, sampling results from the 

Pend Oreille PUD emergency water supply wells indicate no exceedances of Federal MCLs for 

organic compounds.   

2.1.7 Meteorology 

The following climate data for the Grandview Site were compiled from the Metaline Falls, 

Washington monitoring station (Cascade Earth Sciences, 2007). 

 Total average precipitation is approximately 28 inches per year. 

 The average minimum temperature of approximately 17 degrees Fahrenheit occurs in 

January. 

 The average maximum temperature of approximately 84 degrees Fahrenheit occurs in 

July. 

 The annual prevailing wind direction is from the north-northwest to the south-southeast. 

2.2 Previous Investigations  

Summaries of previous investigations and response actions at the Grandview Site are provided 

in the following subsections. 

2.2.1 Ecology & Environment 

In October, 2000, Ecology and Environment, Inc. (E&E) conducted a Preliminary 

Assessment/Site Investigation (PA/SI) of the Grandview Site under a contract with EPA (E&E, 

2001).   Tailings were documented in the Drainage Ditch that connects the Lower Level Mill 

Area with the Tailings Accumulation Area as well as in the Downgradient Ditch that lies between 
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the Tailings Accumulation Area and the bluff that forms the bank of the Pend Oreille River 

(Figure 2).  The PA/SI also documented that approximately 100 to 200 abandoned drums were 

previously present in the upper portion of the Drainage Ditch (see approximate location on 

Figure 2).  These drums had been removed by the property owner, Washington Resources, 

LLC, prior to the PA/SI in between June and December, 2000.  The drums were disposed at the 

Graham Road Disposal Facility located in Medical Lake, Washington (ENTACT, 2008). 

During the PA/SI, surface water samples were collected from the unnamed spring and the Pend 

Oreille River and, as previously discussed, groundwater samples were collected from the off-

line Pend Oreille Village wellhead.  The concentrations of lead and zinc in the unnamed spring 

and the Pend Oreille River exceeded the National Recommended Water Quality Criteria for 

acute freshwater exposure, and the concentration of cadmium in the Pend Oreille River 

exceeded the criteria for chronic freshwater exposure. As noted previously, the concentration of 

arsenic in groundwater samples collected from the wellhead exceeded the Safe Drinking Water 

Action Maximum Contaminant Level.  In addition, sediment samples were collected from the 

unnamed spring and the Pend Oreille River.  Concentrations of cadmium, lead, and zinc were 

detected in the sediment of the unnamed spring, and concentrations of lead and zinc were 

detected in the Pend Oreille River sediment which exceeded the NOAA Screening Quick 

Reference Tables Probable Effects Levels guidelines and the Consensus-Based Probable 

Effect Concentration guidelines.  

The PA/SI included the collection and analysis of samples from potential source areas and 

affected media.  Source area sampling addressed the Tailings Accumulation Area, development 

rock piles, Drainage Ditch, and abandoned drum disposal area.  Based on these analyses, the 

on-Site sources were characterized as containing concentrations of arsenic, cadmium, copper, 

manganese, mercury, selenium, lead, and zinc that exceed Washington State Model Toxics 

Control Act (MTCA) Method A Soil Cleanup Levels for Industrial Properties and/or EPA Region 

6 Human Health Medium Specific Screening Levels (HHMSSLs).  Several semi-volatile organic 

compounds were detected in surface soil samples collected from the abandoned drum storage 

area.   

EPA and E&E representatives toured the Grandview Site in August 2003 to better define the 

extent of tailings in the Tailings Accumulation Area and to conduct a reconnaissance of the 

Downgradient Ditch.  Tailings were observed to be present along the length of the 

Downgradient Ditch to the edge of the bluff above the Pend Oreille River. 
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2.2.2 Bureau of Land Management 

Representatives of the Bureau of Land Management (BLM), EPA, and E&E conducted a visual 

inspection of the Grandview Site and surrounding area in June 2001 that included a field 

screening of the Lower Level Mill Area using portable x-ray fluorescence (XRF) equipment.  

Locations screened included development rock areas to the west and south of the caretaker’s 

residence and on the west side of a former loading shed foundation.  The XRF results indicated 

lead levels that exceeded MTCA Method A Soil Cleanup Levels for Unrestricted Land Use and 

EPA Region 6 HHMSSLs.   

2.2.3 URS 

Teck retained URS Corporation (“URS”) to further characterize the Tailings Accumulation Area.  

URS conducted field work in September 2006 to define the nature and extent of the tailings in 

the Tailings Accumulation Area including volume, metals concentrations, and waste 

characteristics.  The investigation included 28 hand-auger soil borings, 15 test pits, and the 

collection of tailings samples for chemical and geotechnical analyses.  URS concluded that the 

Tailings Accumulation Area contains 20,700 cubic yards (cy) of tailings, at a maximum thickness 

of 11 to 19 feet.   

Concentrations of lead and cadmium in all tailings samples exceeded the MTCA Method A Soil 

Cleanup Levels for Unrestricted Land Use.  Arsenic exceeded the MTCA Method A Soil 

Cleanup Level for Unrestricted Land Use in 10 of 16 samples.  Native soil samples collected 

from beneath the tailings were generally lower than the respective MTCA Method A Soil 

Cleanup Levels for Unrestricted Land Use.  Five tailings samples and five native soils samples 

were analyzed for waste characteristics (soluble metals) using the Toxicity Characteristic 

Leaching Procedure (TCLP).  All five tailings samples analyzed by the TCLP exceeded the 

toxicity criterion for lead; none of the five native soil samples, which were collected from areas 

underlying the tailings, analyzed by the TCLP exceeded any toxicity criteria.   URS also 

identified an additional channel (the Man-Made Ditch), which was observed to contain residual 

tailings and extends from the lower portion of the Drainage Ditch to the bluff above the Pend 

Oreille River, bypassing the Tailings Accumulation Area (Figure 2) (URS, 2007). 
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2.2.4 TechLaw 

A Removal Assessment (RA) of the Grandview Site was conducted in August 2007 by TechLaw 

Incorporated (“TechLaw”) as a contractor to EPA.   The RA was conducted to assess the need 

for removal actions within Pend Oreille Village and to assess data gaps in the Upper Level Mine 

Area pursuant to CERCLA.  Six surface soil samples were collected from the Upper Level Mine 

Area and 121 soil samples were collected from a total of 20 residential lots in Pend Oreille 

Village and the Lower Level Mill Area.  Six residential lots, including the caretaker’s residence, 

were found to contain soil cadmium and/or lead concentrations exceeding MTCA Method A Soil 

Cleanup Levels for Unrestricted Land Use.  XRF screening in the Upper Level Mill Area 

indicated metals concentrations exceeding the MTCA Method A Soil Cleanup Levels for 

Industrial Properties.  Analytical results showed that lead, arsenic, cadmium, and methylene 

chloride exceeded MTCA Method A soil Cleanup Levels and/or the Region 6 HHMSSLs 

(TechLaw, 2008).  Methylene chloride is a common laboratory contaminant, is not typically used 

in milling operations and, accordingly, is not thought to be related to the Grandview Site. 

2.2.5 ENTACT 

ENTACT, LLC (“ENTACT”) conducted supplemental investigations at the Grandview Site on 

behalf of the Respondents in 2008.  The purposes of the supplemental investigations were to: 

(1) determine whether additional areas of the Site are affected by historic mining or milling 

operations beyond those identified by previous investigations, and (2) better define the nature 

and extent of all source materials on the Site to support preparation of the EE/CA.  Field work 

associated with the supplemental investigation was conducted from September 15th through 

18th, 2008.  The field work included screening for metals using portable XRF equipment and 

screening for volatile organic constituents using a photoionization detector. Laboratory analyses 

of selected samples were conducted to confirm the field screening results.  Field surveys were 

made to better delineate the extent and volume of development rock and tailings in the Upper 

Level Mine Area, the Lower Level Mill Area, the Drainage Ditch, the Tailings Accumulation Area, 

the Downgradient Ditch, and the Man-Made Ditch.  ENTACT opined that URS’ volume estimate 

for the Tailings Accumulation Area of 20,700 cy may also include tailings in the Downgradient 

Ditch.  ENTACT’s volume estimates were 18,000 cy and 915 cy for the Tailings Accumulation 

Area and the Downgradient Ditch, respectively.  The supplemental investigation confirmed the 

presence of several contaminants above soil cleanup criteria, identified additional areas 

impacted by the former mining and milling operations, and developed volume estimates for all of 
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the areas impacted by development rock and tailings (ENTACT, 2008).  These volume 

estimates, which are discussed in Section 2.4.2, are used in the development and evaluation of 

removal action alternatives in this EE/CA. 

2.3 Previous Removal Actions 

Two previous removal actions conducted at the Site are discussed below. 

2.3.1 Washington Resources Action 

Between May 22 and June 21, 2000 Washington Resources collected and disposed of the 

abandoned drums discovered as part of the EPA PA/SI described in Section 2.2.1.  

Approximately 175 drums and miscellaneous pieces of metal were removed from the ditch and 

staged on the Lower Mill Area.  Of the removed drums, only 15 contained any residual material 

and this material was determined to be petroleum hydrocarbon compounds (PHC).  Washington 

Resources consolidated the residual PHC into two drums and Able Clean-up Technologies, Inc. 

(ACT) of Spokane, Washington was contracted to dispose of the original 15 drums that 

contained the residual material and the two drums of PHC.  On December 5, 2000, ACT 

disposed of these drums at the Graham Road Landfill located near Spokane, Washington.  The 

remaining empty drums were crushed and transported by Washington Resources to the Pend 

Oreille Solid Waste Facility in Ione, Washington and disposed as solid waste. 

2.3.2 EPA Action 

During the week of September 10, 2007, EPA conducted a time-critical removal action to 

address the immediate human health and ecological threats posed by the elevated lead 

concentrations in Pend Oreille Village. Approximately 110 cubic yards of driveway material 

having a lead concentration greater than 250 milligrams/kilogram were excavated as part of the 

time-critical removal action. The excavated areas were backfilled with clean fill, graded for 

control of surface water drainage, and compacted. The excavated materials were staged in the 

Tailings Accumulation Area as an interim measure pending final cleanup.  The materials were 

placed on and then covered with 20-mil polyethylene sheeting, and the sheet was secured in-

place with sandbags and rope.  In addition to the EPA activity, Teck, without an order, agreed to 

fence and apply a dust suppressant to the Tailings Accumulation Area to minimize fugitive dust, 

and Washington Resources provided access for sampling of the Grandview Mine caretaker's 



Grandview Mine and Mill Site 
Engineering Evaluation/Cost Analysis              DRAFT FINAL December 2009 
 

 

 15

residence, and to restrict access to the Upper Level Mine Area (EPA, 2009). 

2.4 Source, Nature, and Extent of Contamination 

The site characterization information is relevant to only soil, and this section addresses only soil.  

The following subsections identify the inorganic and organic contaminants based on the 

previous investigations; summarize the available analytical results; and describe the locations, 

areal extents, and volumes of the mining related source materials and affected soils at the Site.  

2.4.1 Contaminants of Potential Concern  

The COPCs for the various source materials and potentially affected media at the Site are 

based on the type and characteristics of the source material or media and the extent of 

information and data on the source materials, and potentially affected media present at the Site. 

Excerpted data tables and sample location figures from the PA/SI (E&E, 2001) as well as the 

ENTACT and URS reports are provided in Appendix A.  These tables and figures present the 

available inorganic and organic sample information for the Site.  The PA/SI data characterize 

materials throughout the Site.  The ENTACT data characterize development rock and/or tailings 

in the Upper Level Mine Area and the Lower Level Mill Area whereas the URS data characterize 

tailings in the Tailings Accumulation Area. 

The excerpted chemical data in Appendix A were compared to screening criteria to identify 

COPCs.  Those criteria are: 

 MTCA cleanup values for Unrestricted Land Uses (WAC 173-340-700);  

 MTCA Table 749-3 soil concentrations for plants and animals (WAC 173-340-7493). 

 EPA Regional Screening Levels (RSLs) for Chemical Contaminants at Superfund Sites 
(May, 2009);  

 Natural Background Soil Metals Concentrations in Washington State (Ecology, 1994); 
and 

 USEPA Ecological Soil Screening Levels (ECO-SSLs).  

Note that the MTCA criteria are ARARS whereas the EPA Regional RSLs are to-be-considered 

requirements.  The Natural Background Soil Metals Concentrations and the ECO-SSLs are 

neither ARARs nor to-be-considered requirements (see Appendix B). 
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The maximum measured concentration of each analyte represented in Appendix A was 

compared to each of the five screening criteria.  If the maximum concentration exceeded any of 

these criteria, the analyte was identified as a COPC.  Table 2 provides a summary of this 

screening evaluation. Based on the screening process, the following metals are considered to 

be COPCs: aluminum, antimony, arsenic, cadmium, chromium, copper, iron, lead, manganese, 

mercury, selenium, silver, vanadium, and zinc.  All COPCs will be addressed to achieve their 

respective clean up levels, as established by the ARARs (Appendix B).  

The semi-volatile organic compounds known to be present in the former drum storage area are 

considered to be COPCs.  Further, analytical data for this area also shows metals above 

actionable concentrations.  

2.4.2 Source Material Investigations 

Source materials at the Grandview Site comprise development rock, tailings, and soil at the 

former drum disposal area that contains semi-volatile organic constituents 

Development rock consists of angular to subangular material ranging from coarse fines to 

fragments roughly 2 to 3 inches in diameter, possessing an overall light grey coloration.  The 

development rock appears to be predominantly fine-grained sedimentary rock.  Accumulations 

of development rock are present in the Lower Level Mill Area and the Upper Level Mine Area.  

In addition, based on visual observations and recorded metal concentrations, development rock 

has been used to surface portions of the Upper Level Mine Area, the Lower Level Mill Area, and 

access roads on the Site. 

Tailings observed at the Site consist of a light grey, friable powder material.  The tailings are 

generally distinct from native soil material which varies from light yellow to light brown sand and 

loam.  Tailings are present in the area west of the Grandview Flat Road (i.e., access road to the 

Lower Level Mill Area), the Drainage Ditch, the Tailings Accumulation Area, the Downgradient 

Ditch, and the Man-Made Ditch. 

Soil impacted by semi-volatile organic constituents should appear similar to the aforementioned 

native soil.   

Metals concentrations associated with the source materials, including concentrations of the 

COPCs lead, arsenic, and cadmium, are presented in excerpted tables and figures from the 
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ENTACT and URS reports (Appendix A).  As previously discussed, ENTACT investigated the 

areal extents and volumes of COPC source materials (development rock and tailings) in the 

Upper Level Mine Area, Lower Level Mill Area, Drainage Ditch, and Man-Made Ditch.  ENTACT 

also estimated the volume of tailings in the Tailings Accumulation Area, as did URS (ENTACT, 

2008; URS, 2007).  These estimates were made by measuring metals concentrations in 

suspected development rock and tailings using a portable XRF unit, as previously discussed, 

and comparing the XRF results to MTCA Method A cleanup levels for unrestricted land use 

and/or industrial properties.  Metals concentrations that exceeded these criteria were taken to 

be indicative of the presence of development rock and/or tailings.  The areal extent of these 

materials was measured using global positioning system (GPS) equipment and other surveying 

equipment.  The vertical extent of these materials was estimated by measuring metals 

concentrations in samples collected using hand augers (ENTACT, 2008). 

The estimated volumes of source material, based on these studies, are summarized in Table 1.  

As shown, there are an estimated 12,220 cy of development rock and 29,075 cy of tailings 

present at the Site, for a total of 41,295 cy of source material.  The locations of the development 

rock and tailings accumulations are shown on the excerpted figures presented in Appendix A.  

In addition, an unknown amount of soil impacted by semi-volatile organic constituents is present 

in the former drum storage area.  Finally, there may be some areas of soil that have been 

impacted by COPCs originating from the development rock and tailings.   

2.5 Streamlined Risk Evaluation 

This streamlined risk evaluation for the Site was prepared using the general guidance provided 

in the EPA’s Guidance on Conducting Non-Time-Critical Removal Actions Under CERCLA (EPA, 

1993).  This risk evaluation is intermediate in scope between limited evaluation conducted for 

emergency removal actions and the conventional baseline assessment normally conducted for 

remedial actions. 

The purpose of this evaluation is to identify the COPCs by comparing the analytical results of 

the EE/CA and other field investigations to standards that are potential human health or 

ecological chemical-specific ARARs for the action.  The results of this comparison with 

screening levels will confirm the potential human health and ecological risks posed by the site 

that justifies a removal action.  The comparison will also help to focus the alternatives 

development by identifying the particular source or sources of contamination and associated 
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risk.  Furthermore, the results of the streamlined risk evaluation will provide the basis for 

developing appropriate cleanup levels as part of the Removal Action. 

This streamlined risk evaluation for the Site assumes any mine waste materials and mine-waste 

contaminated soils with COPCs pose an actual or potential threat to human health or welfare, or 

the environment.  COPCs exceeding human health and ecological screening criteria in source 

materials and affected media are summarized in Table 2.  Site investigations have adequately 

defined the extent of the COPCs that are present in source materials and soils to proceed with 

this EE/CA. 
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3.0 IDENTIFICATION OF REMOVAL ACTION SCOPE, GOALS, AND OBJECTIVES  

This section presents the objectives for the proposed removal action at the site.  The purpose, 

scope, and scheduling requirements for implementation of the removal action alternatives are 

also described in this section in order to define removal action requirements based on time, 

budget, technical feasibility, and relevant criteria and standards. 

3.1 Statutory Limits 

To the extent that a private entity undertakes the proposed CERCLA removal action, the 

statutory limits (monetary ceiling and duration) for fund-financed removal actions do not apply. 

3.2 Scope of the Removal Action 

The removal actions presented within this EE/CA are intended to address the human health and 

ecological risks identified within the streamlined human health and ecological risk evaluations. 

3.3 Goals and Objectives of the Removal Action 

The goal of this EE/CA is to effectively address the mine waste related contamination 

associated with former mining and milling activities in soil at the Site, and to reduce the potential 

for this affected media to act as a source to surface water and ground water, in a manner that is 

protective of human health and the environment and to attain applicable or relevant and 

appropriate requirements (ARARs) to the extent practicable considering the exigencies of the 

situation. 

Based on the potential human health and ecological risks identified for the Site, the following 

removal action objectives (RAOs) have been identified for the Site: 

Human Receptors 

 Prevent human exposure to contaminated soil containing hazardous substances at 
concentrations that exceed potential cleanup levels, and 

 
 Reduce loadings of hazardous substances to surface water and groundwater so that 

loadings do not cause exceedances of potential surface water and groundwater ARARs. 
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Ecological Receptors 

 Reduce ecological exposures to contaminated soil containing hazardous substances at 
concentrations that may result in unacceptable risks, and 

 
 Reduce loadings of hazardous substances to sediment, surface water, and groundwater 

so that loadings do not cause exceedances that may result in unacceptable ecological 
risks. 

3.4 Compliance with ARARs and Other Criteria 

Section 300.415(i) of the NCP provides that removal actions pursuant to CERCLA section 106 

attain ARARs under Federal or State environmental laws or facility siting laws, to the extent 

practicable considering the urgency of the situation and the scope of the removal.  In addition to 

legally binding laws and regulations, many federal and state environmental and public health 

programs also develop criteria, policies, guidance, and proposed standards that are not legally 

binding; however, they may provide useful information or recommended procedures.  These “to-

be-considered” (TBCs) materials are not potential ARARs, but are evaluated along with ARARs.  

Applicable ARARs and TBCs for this EE/CA are summarized in Appendix B. 

3.5 Determination of Removal Schedule 

The general schedule for removal activities, including both the start and completion time for the 

action, will be subject to negotiation of another AOC with the Respondents for conduct of the 

action itself. 
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4.0 IDENTIFICATION OF GENERAL RESPONSE ACTIONS 

Based on the analysis of the nature and extent of contamination and on the RAOs developed in 

the previous section, a limited number of technically practicable and implementable 

technologies appropriate for addressing the RAOs were identified.  Technologies represent 

specific components or processes that are part of a potential cleanup.  The various alternatives 

may be combined into a single removal action. 

Identification of general response action (GRA) alternatives considered: 

 No action; 
 Institutional Controls (ICs); 
 Containment; 
 Consolidation; 
 Treatment; and 
 Off-Site Disposal. 

For the purposes of this analysis, monitoring alone was not considered as a specific alternative.  

However, monitoring is considered to have application for all alternatives to determine whether 

or not a technology is achieving removal action objectives and to evaluate its continuing 

effectiveness. 

4.1 No Action 

This alternative would leave the existing conditions as they currently exist.  Contamination that 

is present would remain in-place, and no removal actions would be taken.  

4.2 Institutional Controls 

Institutional controls (ICs) are administrative or legal measures and access modifications that do 

not involve construction or physically changing the site.  Some examples of ICs include 

easements, covenants, well drilling restrictions, and special building permit requirements.  ICs 

are designed to lower the potential for people and the environment to be exposed to 

contamination, and are normally used when waste is left on-Site and when there is a limit to the 

activities that can safely take place at the site.  ICs are typically meant to supplement 

engineering controls. 
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4.3 Containment 

In-place and on-Site containment alternatives are directed at controlling contaminant movement 

and preventing contaminated materials and media from coming into contact with potential 

receptors.  Containment includes capping or covering with a variety of materials including gravel, 

soil, and vegetation.  Depending on the hydraulic conditions, the cap design may include 

geotextiles to further restrict contaminant mobility, and/or engineered erosion control layers.  

Containment generally requires grading and surface water run-on and run-off control to provide 

proper drainage and to minimize future maintenance requirements.  Containment requires the 

use of ICs and long-term monitoring and maintenance to ensure the continuing effectiveness of 

containment. 

4.4 Consolidation 

The footprint of contaminated media could be reduced by excavating contaminated materials 

and hauling the materials to be contained in-place or elsewhere on-Site.    The excavated area 

will be graded to eliminate depressions that may hold water and to eliminate abrupt transitions 

in topography; clean fill may also be used if grading alone cannot eliminate depressions or 

abrupt topographic transitions.  Consolidation generally requires grading, revegetation, and 

surface water run-on and run-off control to provide proper drainage and to minimize future 

maintenance requirements.  Consolidation requires the use of ICs and long-term monitoring and 

maintenance to ensure the continuing effectiveness of containment. 

4.5 Treatment 

Treatment is intended to remove or render non-hazardous contaminants in media.  Treatment 

can be accomplished on-Site using chemicals, microorganisms, or mechanical means.  In many 

instances, a treatability study is necessary to assure the attainment of treatment objectives.  

Monitoring and maintenance is required to ensure the continuing effectiveness of treatment. 
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4.6 Off-Site Disposal 

The excavation and off-Site disposal of contaminated materials would eliminate the human 

health and ecological exposure pathways of concern.  Excavation generally requires grading, 

revegetation, and surface water run-on and run-ff control to provide proper drainage controls.  

The excavated materials would be disposed of off-Site at an appropriate disposal facility.   
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5.0 IDENTIFICATION AND ANALYSIS OF REMOVAL ACTION ALTERNATIVES 

In this section, removal action alternatives are identified and individually analyzed against the 

criteria of effectiveness, implementability, and cost, per EPA guidance (EPA, 1993).  These 

criteria are described below. 

 Effectiveness – How well each alternative protects public health and the environment 

and achieves the RAOs.  The effectiveness criterion includes the following sub-criteria: 

 

Protectiveness 

 Protective of public health and community 

 Protective of workers during implementation 

 Protective of the environment 

 Complies with ARARs 

 

Ability to Achieve RAOs 

 Level of treatment/containment expected 

 No residual effect concerns 

 Will maintain control until long-term solution is implemented 

 

 Implementability – The technical and administrative feasibility of implementing an 

alternative and the availability of various services and materials required during its 

implementation.   The implementability criterion includes the following sub-criteria: 

 

Technical Feasibility 

 Construction and operational considerations 

 Demonstrated performance/useful life 

 Adaptable to environmental conditions 

 Contributes to remedial performance 

 Can be implemented in 1 year 

Availability 

 Equipment 

 Personnel and services 

 Outside laboratory testing capacity 
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 Off-site treatment and disposal capacity 

Post-removal site control (PRSC; also referenced as operations and 

maintenance or O&M) 

 

Administrative Feasibility 

 Permits required 

 Easements or right-of-ways required 

 Impact on adjoining property 

 Ability to impose ICs 

 Likelihood of obtaining exemption from statutory limits (if needed) 

 

 Cost - The direct and indirect capital costs and annual PRSC costs associated with an 

alternative, on a net present value basis (in this case, 2009 dollars).  The present value 

estimates are for comparative purposes only.  The cost criterion includes the following 

sub-criteria: 

 

Capital Cost 

PRSC Cost 

Present Value Cost 

Removal action alternatives were developed for subareas of the Site, as follows: 

 Upper Level Mine, Lower Level Mill, and Drainage Ditch Subarea; 

 Tailings Accumulation Subarea; and 

 Man-Made Ditch and Downgradient Ditch Subarea. 

These subareas are shown on Figure 3 and were identified as a means of simplifying the 

development and analysis of removal action alternatives due to geographic proximity and/or 

similarity of source materials.  This EE/CA identifies the removal action alternative for each 

subarea that best satisfies the aforementioned evaluation criteria through the comparative 

analysis process (Section 6.0).  The combination of the subarea alternatives that best satisfies 

the evaluation criteria comprises the recommended removal action alternative for the Site 

(Section 7.0). 
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Detailed cost estimate information for the subarea-specific alternatives is provided in Appendix 

C, which is organized as follows.  A summary of the present value estimates for the subarea-

specific removal action alternatives is presented on Table C-1.  Detailed present value cost 

estimate information for removal action alternatives for the Upper Level Mine, Lower Level Mill, 

and Drainage Ditch Subarea; the Tailings Accumulation Subarea; and the Downgradient Ditch 

and Man-Made Ditch Subarea are presented on Tables C-2 through C-4, respectively.  Detailed 

cost estimate information for subarea alternatives are presented on Tables C-5 through C-16, 

as described in the subsections below.  Note that the cost estimates for the subarea alternatives, 

as presented on Tables C-5 through C-16 do not reflect present value.  The present value 

calculations are applied on the Site-wide alternative tables (Tables C-2 through C-4).  The 

detailed cost estimates are based on EPA guidance (EPA, 1988 and 2000).  As previously 

noted, the present value estimates are for comparative purposes only. 

5.1 Upper Level Mine, Lower Level Mill, and Drainage Ditch Subarea 

The Upper Level Mine, Lower Level Mill, and Drainage Ditch Subarea is estimated to contain a 

total of 12,220 cy of development rock and 7,220 cy of tailings.  Most of this subarea is situated 

on property owned by Washington Resources.  In addition, for the purposes of this EE/CA, it is 

assumed that 500 cy of affected soil from the former drum disposal area will need to be 

addressed for a total of 19,940 cy of source material in this subarea.  This estimate is used for 

cost estimating purposes; the actual volume of material to be addressed will be determined by 

confirmation sampling during cleanup activities. 

Five removal action alternatives were developed for this subarea, as follows (a shorthand 

designation was assigned to each alternative, and to alternatives developed for other subareas, 

to facilitate cross-referencing): 

 MM1 – No Action 

 MM2 – Consolidate in On-Site Repository at Lower Level Mill Area 

 MM3 – Consolidate in On-Site Repository at Tailings Accumulation Area 

 MM4 – Disposal at Teck Pend Oreille Operations 

 MM5 – Off-Site Disposal in a Landfill 
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These removal action alternatives are described and individually evaluated against the criteria 

of effectiveness, implementability, and cost in the following subsections.  Table 3 provides a 

summary of these analyses.  For those alternatives involving excavation, the excavated area 

will be graded, and clean backfill material will be used to the extent necessary to eliminate 

depressions that may hold water and abrupt transitions in topography.  Details regarding the net 

present value estimates of the alternatives are provided in Appendix C. 

5.1.1 MM1:  No Action 

This alternative consists of the No-Action GRA (Section 4.1).  It would not address the removal 

action objective because hazardous substances would be left in-place with no change in 

existing conditions.  This alternative provides a baseline against which to compare the removal 

action alternatives. 

5.1.1.1 Effectiveness 

The no-action alternative is not considered to provide long-term or short-term effectiveness and 

permanence because contaminated material would remain at the Site and because it does not 

adhere to the ARARs identified for this removal action.  A summary of this alternative relative to 

the effectiveness criteria is as follows: 

Protectiveness 

 Protective of public health and community: not protective. 

 Protective of workers during implementation: not protective 

 Protective of the environment: not protective. 

 Complies with ARARs: not compliant. 

 

Ability to Achieve RAOs 

 Level of treatment/containment expected: no treatment/containment. 

 No residual effect concerns: impacts would continue unabated. 

 Will maintain control until long-term solution is implemented: no. 

5.1.1.2 Implementability 

The no-action alternative would technically easy to implement, but would be unacceptable 

because it does not protect human health and the environment. A summary of this alternative 
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relative to the implementability criteria is as follows. 

Technical Feasibility 

 Construction and operational considerations: no construction. 

 Demonstrated performance/useful life: no demonstrated performance. 

 Adaptable to environmental conditions: not applicable. 

 Contributes to remedial performance: no. 

 Can be implemented in 1 year: yes. 

 

Availability 

 Equipment: no equipment needed. 

 Personnel and services: no personnel or services needed. 

 Outside laboratory testing capacity: no outside testing needed. 

 Off-site treatment and disposal capacity: no off-Site treatment or disposal. 

PRSC: no PRSC would be implemented. 

 

Administrative Feasibility 

 Permits required: none. 

 Easements or right of ways required: none. 

 Impact on adjoining property: none. 

 Ability to impose ICs: no ICs would be imposed. 

 Likelihood to obtain exemption from statutory limits: not applicable. 

 

5.1.1.3 Cost 

No costs are associated with the no-action alternative. A summary of this alternative relative to 

the cost criteria is as follows. 

Capital Cost: $0. 

PRSC Cost: $0. 

Present Value Cost: $0. 
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5.1.2 MM2: Consolidate in On-Site Repository at Lower Level Mill Area 

Alternative MM2 includes the ICs, Containment, and Consolidation GRAs (Sections 4.2, 4.3, 

and 4.4, respectively).  It would entail consolidation of all COPC source material in the Upper 

Level Mine, Lower Level Mill, and Drainage Ditch Subarea into a repository to be constructed in 

the Lower Level Mill area.  Components of Alternative MM2 are listed below. 

 The repository would be constructed at the former crusher location, against the hillside in 

the north end of the Lower Level Mill Area on property owned by Washington Resources. 

 The existing concrete silo and appurtenant concrete structures would be demolished and 

incorporated into the repository, along with other ancillary debris. 

 5,905 cy of development rock are already present in the repository footprint area and 

would only require regrading rather than transport. 

 6,315 cy of development rock (comprising 2,935 cy of surfacing material from the Lower 

Level Mill Area, 890 cy of surfacing material from the Historic Homesite Area, and 2,490 

cy of surfacing material from the Grandview Flat and Upper Level Access Road) would 

be excavated and transported on existing on-Site roadways to the repository location. 

 7,220 cy of tailings (comprising 6,580 cy of tailings from the Drainage Ditch and 640 cy 

of tailings from the Distressed/Unvegetated Area west of the Grandview Flat road) would 

be excavated and transported to the repository location. This may require the 

construction of a temporary haul road in the Drainage Ditch.  The Drainage Ditch would 

be reconstructed to restore hydraulic functionality.  Tailings in the 

Distressed/Unvegetated Area would be hauled using existing, on-Site roadways. 

 The former drum storage area will be investigated for semi-volatile organic compounds 

and metal constituents, and dependent on the analytical data, cleanup alternatives such 

as land-farming, consolidation, and off-Site disposal will be evaluated for implementation. 

For cost-estimating purposes, an assumed 500 cy of soil would be excavated from the 

former drum disposal area and hauled to the repository location.   

 All excavated areas would be graded and/or backfilled with clean material to eliminate 

areas of standing water and/or abrupt transitions in topography.  Further, all areas 

disturbed during construction will be graded to control for surface water run on and run-



Grandview Mine and Mill Site 
Engineering Evaluation/Cost Analysis              DRAFT FINAL December 2009 
 

 

 30

off, and seeded and mulched in a manner appropriate for the area. 

 The repository would have 3:1 side slopes and flatter top slopes.  The mine-waste 

contaminated materials, which are of low leaching potential (see Section 2.1.6.2),  will be 

consolidated beneath a minimum of 12 inches of clean material that will be 

revegetated.  Cover soil will be obtained from an on-site borrow source. 

 The repository would have an appropriately sized run-on control ditch to capture and 

route storm water around the repository and into the Drainage Ditch. 

 As long as mine-waste contaminants remain on-Site above actionable concentrations, a 

long-term monitoring program would be implemented to ensure the continuing 

effectiveness of the removal action and to monitor Site conditions.  As part of the 

monitoring program, annual or episodic inspections of the repository, as well as existing 

drainage systems would be evaluated for functionality, and the protective barriers would 

be inspected at several locations for clean soil cover thickness and evaluated to verify 

that the COPCs remain adequately contained.  

 Because mine waste contamination will be left on-Site beneath a protective barrier, ICs 

such as restrictive covenants will be selected and implemented to maintain the integrity 

of the cleanup action, thus assuring the continued protection of human health and the 

environment and the integrity of the cleanup action. 

 Best Management Practices (BMPs) would be implemented during construction to 

protect workers, the community, and the environment from short-term construction 

impacts such as erosion, fugitive dust, and other similar potential impacts.  

5.1.2.1 Effectiveness 

Alternative MM2 would be effective.  It would provide long-term effectiveness and permanence 

because the COPC source materials would be isolated from direct contact by human and 

environmental receptors.  It would also isolate COPC source materials from erosion by wind 

and/or surface water run-off.  Consolidation and capping is a proven approach for addressing 

source materials such as the development rock and tailings located in the Upper Level Mine and 

Lower Level Mill and Drainage Ditch Subarea.  Alternative MM2 would also provide short-term 

effectiveness because the repository construction can be accomplished using standard earth-



Grandview Mine and Mill Site 
Engineering Evaluation/Cost Analysis              DRAFT FINAL December 2009 
 

 

 31

moving construction methods and associated BMPs that should not impose unacceptable risks 

to workers or to nearby residents.  This alternative could be implemented in a single 

construction season.  Alternative MM2 would meet ARARs because COPC source materials 

that exceed MTCA Method A Soil Cleanup Levels would no longer be present at the surface 

and/or because ICs would be implemented to ensure that future land use would result in 

acceptable levels of exposure to any remaining COPCs. 

A summary of this alternative relative to the effectiveness criteria is as follows: 

Protectiveness 

 Protective of public health and community: protective. 

 Protective of workers during implementation: protective 

 Protective of the environment: protective. 

 Complies with ARARs: compliant. 

 

Ability to Achieve RAOs 

 Level of treatment/containment expected: no treatment; containment in repository. 

 No residual effect concerns: PRSC would be required to address residual effects. 

Will maintain control until long-term solution is implemented: no further action expected. 

5.1.2.2 Implementability   

Alternative MM2 would be implementable.  Implementation would be accomplished using 

standard construction methods and all goods and services required to implement such 

construction are expected to be readily available in the Site area.  ICs would be implementable 

because the Washington State Uniform Environmental Covenant Act (UECA) contains 

procedural requirements ensuring that restrictive covenants are enforceable.   

A summary of this alternative relative to the implementability criteria is as follows. 

Technical Feasibility 

 Construction and operational considerations: feasible. 

 Demonstrated performance/useful life: yes. 

 Adaptable to environmental conditions: yes. 

 Contributes to remedial performance: yes. 

 Can be implemented in 1 year: yes. 
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Availability 

 Equipment: available. 

 Personnel and services: available. 

 Outside laboratory testing capacity: available. 

 Off-site treatment and disposal capacity: no off-Site treatment or disposal. 

PRSC: repository monitoring and maintenance required. 

 

Administrative Feasibility 

 Permits required: any permits should be readily available. 

 Easements or right of ways required: none anticipated. 

 Impact on adjoining property: minimal 

 Ability to impose ICs: ICs can be imposed. 

 Likelihood to obtain exemption from statutory limits: not applicable. 

5.1.2.3 Cost   

Cost estimates for Alternative MM2 are provided in Appendix C, Tables C-2 and C-5. A 

summary of this alternative relative to the cost criteria is as follows. 

Capital Cost: $362,712. 

PRSC Cost: $4,860 per year, years 1-5; $2,430 per year, years 6-30. 

Present Value Cost: $403,000 (rounded). 

5.1.3 MM3: Consolidate in On-Site Repository at Tailings Accumulation Area 

Alternative MM3 includes the ICs, Containment, and Consolidation GRAs (Sections 4.2, 4.3, 

and 4.4, respectively).  It would entail consolidation of all COPC source material from the Upper 

Level Mine, Lower Level Mill, and Drainage Ditch Subarea into a repository to be constructed in 

the Tailings Accumulation Area.  Components of Alternative MM3 are listed below. 

 12,220 cy of development rock (comprising 5,905 cy of development rock and 2,935 cy 

of surfacing material from the Lower Level Mill Area, 890 cy of surfacing material from 

the Historic Homesite Area, and 2,490 cy of surfacing material from the Grandview Flat 

and Upper Level Access Road) would be excavated and transported using on-Site 

roadways, Highway 31, and streets in Pend Oreille Village to the repository location. 
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 7,220 cy of tailings (comprising 6,580 cy of tailings from the Drainage Ditch and 640 cy 

of tailings from the Distressed/Unvegetated Area west of the Grandview Flat road) would 

be excavated and transported to the repository location. The Drainage Ditch would be 

reconstructed to restore hydraulic functionality.  Tailings in the Drainage Ditch would be 

hauled directly to the repository location, possibly through the use of a new, temporary 

road.  Tailings from the Distressed/Unvegetated Area would be transported using on-

Site roadways, Highway 31, and streets in Pend Oreille village to the repository location 

 The former drum storage area would be investigated for semi-volatile organic 

compounds and metal constituents, and dependent on the analytical data, cleanup 

alternatives such as land-farming, consolidation, and off-Site disposal would be 

evaluated for implementation. For cost-estimating purposes, an assumed 500 cy of soil 

would be excavated from the former drum disposal area and hauled to the repository 

location.   

 All excavated areas would be graded and/or backfilled with clean material to eliminate 

areas of standing water and/or abrupt transitions in topography.  Further, all areas 

disturbed during construction would be graded to control for surface water run on and 

run-off, and seeded and mulched in a manner appropriate for the area. 

 The repository would have 3:1 side slopes and flatter top slopes.  The mine-waste 

contaminated materials, which are of low leaching potential (see Section 2.1.6.2),  will be 

consolidated beneath a minimum of 12 inches of clean material that will be 

revegetated.  Cover soil will be obtained from an on-site borrow source. 

 The repository would have an appropriately sized run-on control ditch to capture and 

route storm water, including that accumulating in the Drainage Ditch, around the 

repository. 

 As long as mine-waste contaminants remain on-Site above actionable concentrations, a 

long-term monitoring program would be implemented to ensure the continuing 

effectiveness of the removal action and to monitor Site conditions.  As part of the 

monitoring program, annual or episodic inspections of the repository, as well as existing 

drainage systems would be evaluated for functionality, and the protective barriers would 

be inspected at several locations for clean soil cover thickness and evaluated to verify 
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that the COPCs remain adequately contained.  

 Because mine waste contamination would be left on-Site beneath a protective barrier, 

ICs such as restrictive covenants will be selected and implemented to maintain the 

integrity of the cleanup action, thus assuring the continued protection of human health 

and the environment and the integrity of the cleanup action. 

 BMPs would be implemented during construction to protect workers, the community, and 

the environment from short-term construction impacts such as erosion, fugitive dust, and 

other similar potential impacts. 

5.1.3.1 Effectiveness 

Alternative MM3 would be effective.  It would provide long-term effectiveness and permanence 

because the COPC source materials would be isolated from direct contact by human and 

environmental receptors.  It would also isolate COPC source materials from erosion by wind 

and/or surface water run-off.  Consolidation and capping is a proven approach for addressing 

source materials such as the development rock and tailings located in the Upper Level Mine and 

Lower Level Mill and Drainage Ditch Subarea.  However, Alternative MM3 would result in the 

construction of a repository near a residential area (Pend Oreille Village) and sensitive habitat in 

the Pend Oreille River.  Alternative MM3 would also provide short-term effectiveness because 

the repository construction can be accomplished using standard earth-moving construction 

methods and BMPs that should not impose unacceptable risks to workers or to nearby residents.  

This alternative could be implemented in a single construction season.  Alternative MM3 would 

meet ARARs because COPC source materials that exceed MTCA Method A Soil Cleanup 

Levels would no longer be present at the surface and/or because ICs would be implemented to 

ensure that future land use would result in acceptable levels of exposure to any remaining 

COPCs. 

A summary of this alternative relative to the effectiveness criteria is as follows: 

Protectiveness 

 Protective of public health and community: protective. 

 Protective of workers during implementation: protective 

 Protective of the environment: protective. 

 Complies with ARARs: compliant. 
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Ability to Achieve RAOs 

 Level of treatment/containment expected: no treatment; containment in repository. 

 No residual effect concerns: PRSC would be required to address residual effects. 

Will maintain control until long-term solution is implemented: no further action expected. 

5.1.3.2 Implementability 

Alternative MM3 would be implementable.  It would be accomplished using standard 

construction methods and all goods and services required to implement such construction are 

expected to be readily available in the Site area.  ICs would be implementable because the 

Washington State UECA contains procedural requirements ensuring that restrictive covenants 

are enforceable.  

A summary of this alternative relative to the implementability criteria is as follows. 

Technical Feasibility 

 Construction and operational considerations: feasible. 

 Demonstrated performance/useful life: yes. 

 Adaptable to environmental conditions: yes. 

 Contributes to remedial performance: yes. 

 Can be implemented in 1 year: yes. 

 

Availability 

 Equipment: available. 

 Personnel and services: available. 

 Outside laboratory testing capacity: available. 

 Off-site treatment and disposal capacity: no off-Site treatment or disposal. 

PRSC: repository monitoring and maintenance required. 

 

Administrative Feasibility 

 Permits required: any permits should be readily available. 

 Easements or right of ways required: none anticipated. 

 Impact on adjoining property: minimal 

 Ability to impose ICs: ICs can be imposed. 

Likelihood to obtain exemption from statutory limits: not applicable. 
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5.1.3.3 Cost 

Cost estimates Alternative MM3 are presented in Appendix C, Tables C-2 and C-6.  A summary 

of this alternative relative to the cost criteria is as follows. 

Capital Cost: $416,665. 

PRSC Cost: $5,400 per year, years 1-5; $2,700 per year, years 6-30. 

Present Value Cost: $461,000 (rounded). 

5.1.4 MM4: Disposal at Teck Pend Oreille Operations 

Alternative MM4 includes the Treatment and Off-Site Disposal GRAs (Sections 4.5 and 4.6, 

respectively).  It would entail excavating all COPC source material from the Upper Level Mine, 

Lower Level Mill, and Drainage Ditch Subarea and transporting it to the Teck Pend Oreille 

Operations.  Components of Alternative MM4 are listed below. 

 Development rock present as surfacing material in the Lower Level Mill Area (2,935 cy), 

the Historic Homesite Area (890 cy), the Grandview Flat and Upper Level Access Roads 

(2,490 cy), and the North Pile near the former crusher (5,905 cy) would be excavated 

and transported to the Teck Pend Oreille Operations.  Such transport would be 

implemented using existing on-Site roadways without the need to utilize Highway 31. 

 Tailings present in the Drainage Ditch (6,580 cy) and in the Distressed/Unvegetated 

Area West of Grandview Flat Road (640 cy) would be excavated and transported to the 

Teck Pend Oreille Operations.  Such transport would be implemented using existing on-

Site roadways without the need to utilize Highway 31. 

 The former drum storage area would be investigated for semi-volatile organic 

compounds and metal constituents, and dependent on the analytical data, cleanup 

alternatives such as land-farming, consolidation, and off-Site disposal would be 

evaluated for implementation. For cost-estimating purposes, an assumed 500 cy of soil 

would be excavated from the former drum disposal area and hauled to the Pend Oreille 

Operations.    

 Once at the Pend Oreille Operations, the development rock and tailings would be routed 

through the facility’s mill to extract salable metals, to the extent practicable, and the 

resulting tailings would be directed to the facility’s lined tailings impoundment.  This 
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would address the CERCLA preference for treatment as a component of the removal 

action over conventional containment or land disposal approaches.  Alternatively, the 

development rock and tailings could be directly disposed in the lined tailings 

impoundment.  According to Teck, either approach would require revision of the existing 

conditional order for the Pend Oreille Operations.   

 All excavated areas would be graded and/or backfilled with clean material to eliminate 

areas of standing water and/or abrupt transitions in topography.  Further, all areas 

disturbed during construction will be graded to control for surface water run on and run-

off, and seeded and mulched in a manner appropriate for the area. 

 PRSC would be implemented on the seeded areas until vegetation success parameters 

have been met, after which vegetation should be well established and further erosion 

should be minimal. 

 BMPs would be implemented during construction to protect workers, the community, and 

the environment from short-term construction impacts such as erosion, fugitive dust, and 

other similar potential impacts. 

5.1.4.1 Effectiveness   

Alternative MM4 would be effective.  It would provide long-term effectiveness and permanence 

because the COPC source materials would be isolated from direct contact by human and 

environmental receptors through placement into an engineered tailings impoundment.  It would 

also isolate COPC source materials from erosion by wind and/or surface water run-off.  If the 

material is milled prior to disposal, this alternative would also reduce the concentrations of 

COPCs in the material and potentially yield salable metals.  Alternative MM4 would provide 

short-term effectiveness because the excavation and hauling of the COPC source materials can 

be accomplished using standard earth-moving construction methods and BMPs that should not 

impose unacceptable risks to workers or to nearby residents.  This alternative could be 

implemented in a single construction season.  Alternative MM4 would meet ARARs because 

COPC source materials that exceed MTCA Method A Soil Cleanup Levels would no longer be 

present at the surface and/or because ICs would be implemented to ensure that future land use 

would result in acceptable levels of exposure to any remaining COPCs. 

A summary of this alternative relative to the effectiveness criteria is as follows: 
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Protectiveness 

 Protective of public health and community: protective. 

 Protective of workers during implementation: protective 

 Protective of the environment: protective. 

 Complies with ARARs: compliant. 

Ability to Achieve RAOs 

Level of treatment/containment expected: treatment if milling is implemented; 

containment in TDF3 (lined). 

 No residual effect concerns: PRSC would be required to address residual effects. 

Will maintain control until long-term solution is implemented: no further action expected. 

5.1.4.2 Implementability 

Alternative MM4 would be implementable, assuming that any issues involving the state 

conditional order and related regulatory requirements are successfully addressed.  

Requirements of Washington law and regulations must be considered with respect to any 

removal action alternative that would involve transporting the Grandview Mine materials to 

Teck’s nearby Pend Oreille Operations for final disposal. This alternative would involve disposal 

at Teck’s existing Tailings Disposal Facility No. 3 (TDF3). While tailings and other mining 

wastes such as those at the Grandview Mine Site (as well as those contained in TDF3) are 

exempted from federal hazardous waste regulation by the Bevill Amendment, Washington state 

does not recognize this exemption and regulates tailings and other mine wastes under its 

dangerous waste regulations and under the Washington Metals Mining and Milling Operations 

Act, RCW Ch. 78.56. As a result, TDF3 is currently permitted to operate by the Washington 

Department of Ecology under a conditional order issued under the aforementioned statute. 

Disposal of wastes in TDF3 which are not derived from the Pend Oreille Operations is not 

currently allowed by the conditional order. In addition, the disposal of wastes from the 

Grandview Mine at TDF3 may involve the need for a treatability study and/or treatment/recycling 

prior to disposal and a variance from the Washington Department of Ecology’s dangerous waste 

regulations dealing with recycled materials. 

Implementation would be accomplished using standard construction methods and all goods and 

services required to implement such construction are expected to be readily available in the Site 

area. 
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A summary of this alternative relative to the implementability criteria is as follows. 

Technical Feasibility 

 Construction and operational considerations: feasible. 

 Demonstrated performance/useful life: yes. 

 Adaptable to environmental conditions: yes. 

 Contributes to remedial performance: yes. 

 Can be implemented in 1 year: yes. 

 

Availability 

 Equipment: available. 

 Personnel and services: available. 

 Outside laboratory testing capacity: available. 

Off-site treatment and disposal capacity: Teck Pend Oreille Operations has sufficient 

milling capacity (if milling is implemented) and disposal capacity in TDF3. 

PRSC: monitoring and maintenance of TDF3 required. 

 

Administrative Feasibility 

 Permits required: would require modification of conditional order. 

 Easements or right of ways required: none anticipated. 

 Impact on adjoining property: minimal 

 Ability to impose ICs: ICs can be imposed. 

Likelihood to obtain exemption from statutory limits: not applicable. 

5.1.4.3 Cost 

Cost estimates for Alternative MM4 are presented in Appendix C, Tables C-2 and C-7.  A 

summary of this alternative relative to the cost criteria is as follows. 

Capital Cost: $674,858. 

PRSC Cost: $4,680 per year, years 1-5; $2,340 per year, years 6-30. 

Present Value Cost: $713,000 (rounded). 

This estimate assumes direct disposal of the development rock and tailings in the Pend Oreille 

Operations tailings impoundment without milling.  Based on information from Teck, costs would 

increase if the material were to be milled prior to disposal in the tailings impoundment.  
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5.1.5 MM5: Off-Site Disposal in a Landfill 

Alternative MM5 includes the Treatment and Off-Site Disposal GRAs (Sections 4.5 and 4.6, 

respectively).  It would entail excavating all COPC source materials from the Upper Level Mine, 

Lower Level Mill, and Drainage Ditch Subarea and transporting it to an appropriate landfill.  

Components of Alternative MM5 are described below. 

 12,220 cy of development rock would be transported to and disposed at Waste 

Management’s Graham Road facility in Medical Lake, Washington.  This would require 

extensive use of Highway 31 and other public roadways. 

 The 7,220 cy of tailings present in this subarea are assumed to fail TCLP criterion for 

lead based on the available information (see Section 2.2.3).  The Graham Road facility 

cannot accept material that fails TCLP criteria.  Therefore, the tailings would be treated 

by mixing them with triple superphosphate (TSP), either through mixing of wind rows 

with a bulldozer or in a batch plant, to reduce lead mobility (this type of treatment is often 

referred to as stabilization/fixation).  Upon confirmation that the amended tailings no 

longer fail the TCLP criterion for lead, they would be transported to the Graham Road 

facility for disposal.  This would require extensive use of Highway 31 and other public 

roadways. Direct disposal at Chemical Waste Management’s hazardous waste landfill in 

Arlington, Oregon (the closest hazardous waste landfill to the Site) was also preliminarily 

considered, but this alternative was found to be much more costly due to long haul 

distances and high tipping fees.  Therefore, direct disposal of tailings from the 

Grandview Site at this hazardous waste landfill was screened from further consideration.   

 The former drum storage area will be investigated for semi-volatile organic compounds 

and metal constituents, and dependent on the analytical data, cleanup alternatives such 

as land-farming, consolidation, and off-Site disposal will be evaluated for implementation. 

For cost-estimating purposes, an assumed 500 cy of soil would be excavated from the 

former drum disposal area and hauled to the off-Site disposal facility.  

 All excavated areas would be graded and/or backfilled with clean material to eliminate 

areas of standing water and/or abrupt transitions in topography.  Further, all areas 

disturbed during construction will be graded to control for surface water run on and run-

off, and seeded and mulched in a manner appropriate for the area. 



Grandview Mine and Mill Site 
Engineering Evaluation/Cost Analysis              DRAFT FINAL December 2009 
 

 

 41

 Operations and maintenance would be implemented on the seeded areas until 

vegetation success parameters are met, after which vegetation should be well 

established and further erosion should be minimal. 

 BMPs would be implemented during construction to protect workers, the community, and 

the environment from short-term construction impacts such as erosion, fugitive dust, and 

other similar potential impacts. 

5.1.5.1 Effectiveness   

Alternative MM5 would be effective.  It would be consistent with treatment as a favored 

component of a removal action under CERCLA and would provide long-term effectiveness and 

permanence because the COPC source materials would be isolated from direct contact by 

human and environmental receptors through placement in a regulated landfill.    In addition, 

treatment of the tailings and placement in a landfill would limit the mobility of the metal COPCs.  

Alternative MM5 would provide short-term effectiveness because the excavation and hauling of 

the COPC source materials, and treatment of the tailings and affected soils from the former 

drum disposal area, can be accomplished using standard earth-moving construction methods 

and BMPs that should not impose unacceptable risks to workers or to nearby residents.  This 

alternative could be implemented in a single construction season.  Alternative MM5 would meet 

ARARs because COPC source materials that exceed MTCA Method A Soil Cleanup Levels 

would no longer be present at the surface and/or because ICs would be implemented to ensure 

that future land use would result in acceptable levels of exposure to any remaining COPCs.  

A summary of this alternative relative to the effectiveness criteria is as follows: 

Protectiveness 

 Protective of public health and community: protective. 

 Protective of workers during implementation: protective 

 Protective of the environment: protective. 

 Complies with ARARs: compliant. 

 

Ability to Achieve RAOs 

Level of treatment/containment expected: treatment to limit leaching; containment in off-

Site disposal facility. 

 No residual effect concerns: none. 



Grandview Mine and Mill Site 
Engineering Evaluation/Cost Analysis              DRAFT FINAL December 2009 
 

 

 42

Will maintain control until long-term solution is implemented: no further action expected. 

5.1.5.2 Implementability   

Alternative MM5 would be implementable.  Implementation would be accomplished using 

standard construction and hauling methods and all goods and services required to implement 

such construction are expected to be readily available in the Site area as well as at the receiving 

landfill.  

A summary of this alternative relative to the implementability criteria is as follows. 

Technical Feasibility 

 Construction and operational considerations: feasible. 

 Demonstrated performance/useful life: yes. 

 Adaptable to environmental conditions: yes. 

 Contributes to remedial performance: yes. 

 Can be implemented in 1 year: yes. 

 

Availability 

 Equipment: available. 

 Personnel and services: available. 

 Outside laboratory testing capacity: available. 

Off-site treatment and disposal capacity: material would be treated on-Site; off-Site 

disposal facility would be selected based on adequate capacity. 

PRSC: limited to revegetation. 

 

Administrative Feasibility 

 Permits required: any permits should be readily available. 

 Easements or right of ways required: none anticipated. 

 Impact on adjoining property: minimal 

 Ability to impose ICs: ICs can be imposed. 

Likelihood to obtain exemption from statutory limits: not applicable. 

5.1.5.3 Cost  

Cost estimates for Alternative MM5 are presented in Appendix C, Tables C-2 and C-8. A 
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summary of this alternative relative to the cost criteria is as follows. 

Capital Cost: $4,101,273. 

PRSC Cost: $4,680 per year, years 2-5; $2,340 per year, years 6-31. 

Present Value Cost: $4,140,000 (rounded). 

5.2 Tailings Accumulation Subarea 

The Tailings Accumulation Subarea is estimated to contain a total of 19,700 cy of tailings and is 

located on property owned by Teck.  This estimate is used for cost estimating purposes; the 

actual volume of material to be addressed will be determined by confirmation sampling during 

cleanup activities. 

Five removal action alternatives were developed for this subarea, as follows (a shorthand 

designation was assigned to each alternative, and to alternatives developed for other subareas, 

to facilitate cross-referencing): 

 TA1 – No Action 

 TA2 – Consolidate in On-Site Repository at Lower Level Mill Area 

 TA3 – Consolidate in On-Site Repository at Tailings Accumulation Subarea 

 TA4 – Disposal at Teck Pend Oreille Operations 

 TA5 – Off-Site Disposal in a Landfill 

These removal action alternatives are described and individually evaluated against the criteria 

of effectiveness, implementability, and cost in the following subsections.  Table 3 provides a 

summary of these analyses.  For those alternatives involving excavation, the excavated area 

will be graded, and clean backfill material will be used to the extent necessary, to eliminate 

depressions that may hold water and abrupt transitions in topography.  Details regarding the net 

present value estimates of the alternatives are provided in Appendix C. 

5.2.1 TA1:  No Action 

This alternative includes the No-Action GRA (Section 4.1).  It would not address the removal 

action objective because hazardous substances would be left in-place with no change in 
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existing conditions.  This alternative provides a baseline against which to compare the removal 

action alternatives. 

5.2.1.1 Effectiveness 

The no-action alternative is not considered to provide long-term or short-term effectiveness and 

permanence because contaminated material would remain at the Site and because it does not 

adhere to the ARARs identified for this removal action. A summary of this alternative relative to 

the effectiveness criteria is as follows: 

Protectiveness 

 Protective of public health and community: not protective. 

 Protective of workers during implementation: not protective 

 Protective of the environment: not protective. 

 Complies with ARARs: not compliant. 

Ability to Achieve RAOs 

 Level of treatment/containment expected: no treatment/containment. 

 No residual effect concerns: impacts would continue unabated. 

Will maintain control until long-term solution is implemented: no. 

5.2.1.2 Implementability 

The no-action alternative would be technically easy to implement, but would be unacceptable 

because it does not protect human health and the environment. A summary of this alternative 

relative to the implementability criteria is as follows. 

Technical Feasibility 

 Construction and operational considerations: no construction. 

 Demonstrated performance/useful life: no demonstrated performance. 

 Adaptable to environmental conditions: not applicable. 

 Contributes to remedial performance: no. 

 Can be implemented in 1 year: yes. 

 

Availability 

 Equipment: no equipment needed. 

 Personnel and services: no personnel or services needed. 

 Outside laboratory testing capacity: no outside testing needed. 
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 Off-site treatment and disposal capacity: no off-Site treatment or disposal. 

PRSC: no PRSC would be implemented.  

 

Administrative Feasibility 

 Permits required: none. 

 Easements or right of ways required: none. 

 Impact on adjoining property: none. 

 Ability to impose ICs: no ICs would be imposed. 

 Likelihood to obtain exemption from statutory limits: not applicable. 

5.2.1.3 Cost 

No costs are associated with the no-action alternative. A summary of this alternative relative to 

the cost criteria is as follows. 

Capital Cost: $0. 

PRSC Cost: $0 per year. 

Present Value Cost: $0. 

5.2.2 TA2: Consolidate in On-Site Repository at Lower Level Mill Area 

Alternative TA2 includes the ICs, Containment, and Consolidation GRAs (Sections 4.2, 4.3, and 

4.4, respectively).  It would entail excavation and transport of tailings in the Tailings 

Accumulation Subarea to a repository to be constructed in the Lower Level Mill Area.  

Components of Alternative TA2 are listed below. 

 The repository would be constructed at the former crusher location, against the hillside in 

the north end of the Lower Level Mill Area on property owned by Washington Resources.  

 The existing concrete silo and appurtenant concrete structures would be demolished and 

incorporated into the repository, along with other ancillary debris. 

 19,700 cy of tailings would be excavated and hauled to the repository location.  This 

would necessitate hauling through a portion of Pend Oreille Village and on State 

Highway 31 for approximately one-half mile to the Grandview Flat Road, which provides 

access to the Lower Level Mill Area.   
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 All excavated areas would be graded and/or backfilled with clean material to eliminate 

areas of standing water and/or abrupt transitions in topography.  Further, all areas 

disturbed during construction will be graded to control for surface water run on and run-

off, and seeded and mulched in a manner appropriate for the area.  

 The repository would have 3:1 side slopes and flatter top slopes.  The mine-waste 

contaminated materials, which are of low leaching potential (see Section 2.1.6.2),  will be 

consolidated beneath a minimum of 12 inches of clean material that will be 

revegetated.  Cover soil will be obtained from an on-site borrow source. 

 The repository would have an appropriately sized run-on control ditch to capture and 

route storm water around the repository and into the Drainage Ditch. 

 As long as mine-waste contaminants remain on-Site above actionable concentrations, a 

long-term monitoring program would be implemented to ensure the continuing 

effectiveness of the removal action and to monitor Site conditions.  As part of the 

monitoring program, annual or episodic inspections of the repository, as well as existing 

drainage systems would be evaluated for functionality, and the protective barriers would 

be inspected at several locations for clean soil cover thickness and evaluated to verify 

that the COPCs remain adequately contained.  

 Because mine waste contamination would be left on-Site beneath a protective barrier, 

ICs such as restrictive covenants would be selected and implemented to maintain the 

integrity of the cleanup action, thus assuring the continued protection of human health 

and the environment and the integrity of the cleanup action. 

 BMPs would be implemented during construction to protect workers, the community, and 

the environment from short-term construction impacts such as erosion, fugitive dust, and 

other similar potential impacts.  

5.2.2.1 Effectiveness 

Alternative TA2 would be effective.  It would provide long-term effectiveness and permanence 

because the tailings would be isolated from direct contact by human and environmental 

receptors.  It would also isolate the tailings from erosion by wind and/or surface water run-off.  

Consolidation and capping is a proven approach for addressing source materials such as the 
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tailings located in the Tailings Accumulation Subarea.  Alternative TA2 would provide short-term 

effectiveness because the repository construction can be accomplished using standard earth-

moving construction methods and BMPs that should not impose unacceptable risks to workers 

or to nearby residents.  This alternative could be implemented in a single construction season.  

Alternative TA2 would meet ARARs because tailings that exceed MTCA Method A Soil Cleanup 

Levels would no longer be present at the surface and/or because ICs would be implemented to 

ensure that future land use would result in acceptable levels of exposure to any remaining 

COPCs. 

A summary of this alternative relative to the effectiveness criteria is as follows: 

Protectiveness 

 Protective of public health and community: protective. 

 Protective of workers during implementation: protective 

 Protective of the environment: protective. 

 Complies with ARARs: compliant. 

 

Ability to Achieve RAOs 

 Level of treatment/containment expected: no treatment; containment in repository. 

 No residual effect concerns: PRSC would be required to address residual effects. 

Will maintain control until long-term solution is implemented: no further action expected. 

5.2.2.2 Implementability 

Alternative TA2 would be implementable. Implementation would be accomplished using 

standard construction methods and all goods and services required to implement such 

construction are expected to be readily available in the Site area. ICs would be implementable 

because the Washington State UECA contains procedural requirements ensuring that restrictive 

covenants are enforceable.  

A summary of this alternative relative to the implementability criteria is as follows. 

Technical Feasibility 

 Construction and operational considerations: feasible. 

 Demonstrated performance/useful life: yes. 

 Adaptable to environmental conditions: yes. 

 Contributes to remedial performance: yes. 
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 Can be implemented in 1 year: yes. 

Availability 

 Equipment: available. 

 Personnel and services: available. 

 Outside laboratory testing capacity: available. 

 Off-site treatment and disposal capacity: no off-Site treatment or disposal. 

PRSC: repository monitoring and maintenance required. 

 

Administrative Feasibility 

 Permits required: any permits should be readily available. 

 Easements or right of ways required: none anticipated. 

 Impact on adjoining property: minimal 

 Ability to impose ICs: ICs can be imposed. 

Likelihood to obtain exemption from statutory limits: not applicable. 

5.2.2.3 Cost 

Cost estimates for Alternative TA2, including PRSC are presented in Appendix C, Tables C-3 

and C-9).  A summary of this alternative relative to the cost criteria is as follows. 

Capital Cost: $361,244. 

PRSC Cost: $2,580 per year, years 1-5; $1,290 per year, years 6-30. 

Present Value Cost: $383,000 (rounded). 

5.2.3 TA3: Consolidate in On-Site Repository at Tailings Accumulation Subarea 

Alternative TA3 includes the ICs, Containment, and Consolidation GRAs (Sections 4.2, 4.3, and 

4.4, respectively).  It would entail regrading the Tailings Accumulation Subarea to create a 

tailings repository.  Components of Alternative TA3 are listed below. 

 The Tailings Accumulation Subarea would be shaped and regraded to minimize the 

footprint area of the tailings and to create a stable repository with positive drainage. 

 All excavated areas would be graded and/or backfilled with clean material to eliminate 

areas of standing water and/or abrupt transitions in topography.  Further, all areas 

disturbed during construction would be graded to control for surface water run on and 
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run-off, and seeded and mulched in a manner appropriate for the area.   

 The repository would have 3:1 side slopes and flatter top slopes.  The mine-waste 

contaminated materials, which are of low leaching potential (see Section 2.1.6.2),  will be 

consolidated beneath a minimum of 12 inches of clean material that will be 

revegetated.  Cover soil will be obtained from an on-site borrow source. 

 The repository would have an appropriately sized run-on control ditch to capture and 

route storm water, including that accumulating in the Drainage Ditch, around the 

repository and into the Downgradient Ditch or Man-Made Ditch (after tailings are 

removed from the ditches; see Section 5.3). 

 As long as mine-waste contaminants remain on-Site above actionable concentrations, a 

long-term monitoring program would be implemented to ensure the continuing 

effectiveness of the removal action and to monitor Site conditions.  As part of the 

monitoring program, annual or episodic inspections of the repository, as well as existing 

drainage systems would be evaluated for functionality, and the protective barriers would 

be inspected at several locations for clean soil cover thickness and evaluated to verify 

that the COPCs remain adequately contained.  

 Because mine waste contamination would be left on-Site beneath a protective barrier, 

ICs such as restrictive covenants would be selected and implemented to maintain the 

integrity of the cleanup action, thus assuring the continued protection of human health 

and the environment and the integrity of the cleanup action. 

 BMPs would be implemented during construction to protect workers, the community, and 

the environment from short-term construction impacts such as erosion, fugitive dust, and 

other similar potential impacts.  

5.2.3.1 Effectiveness 

Alternative TA3 would be effective.  It would provide long-term effectiveness and permanence 

because the tailings would be isolated from direct contact by human and environmental 

receptors.  It would also isolate tailings from erosion by wind and/or surface water run-off.  

Consolidation and capping is a proven approach for addressing source materials such as the 

tailings located in the Tailings Accumulation Subarea.  However, Alternative TA3 would result in 
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the construction of a repository near a residential area (Pend Oreille Village) and sensitive 

habitat in the Pend Oreille River.  Alternative TA3 would provide short-term effectiveness 

because the repository construction can be accomplished using standard earth-moving 

construction methods and BMPs that should not impose unacceptable risks to workers or to 

nearby residents.  This alternative could be implemented in a single construction season.  

Alternative TA3 would meet ARARs because tailings that exceed MTCA Method A Soil Cleanup 

Levels would no longer be present at the surface and/or because ICs would be implemented to 

ensure that future land use would result in acceptable levels of exposure to any remaining 

COPCs. 

A summary of this alternative relative to the effectiveness criteria is as follows: 

Protectiveness 

 Protective of public health and community: protective. 

 Protective of workers during implementation: protective 

 Protective of the environment: protective. 

 Complies with ARARs: compliant. 

 

Ability to Achieve RAOs 

 Level of treatment/containment expected: no treatment; containment in repository. 

 No residual effect concerns: PRSC would be required to address residual effects. 

Will maintain control until long-term solution is implemented: no further action expected. 

5.2.3.2 Implementability 

Alternative TA3 would be implementable.  It would be accomplished using standard construction 

methods and all goods and services required to implement such construction are expected to be 

readily available in the Site area.  ICs would be implementable because the Washington State 

UECA contains procedural requirements ensuring that restrictive covenants are enforceable.  

A summary of this alternative relative to the implementability criteria is as follows. 

Technical Feasibility 

 Construction and operational considerations: feasible. 

 Demonstrated performance/useful life: yes. 

 Adaptable to environmental conditions: yes. 

 Contributes to remedial performance: yes. 
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 Can be implemented in 1 year: yes. 

 

 

Availability 

 Equipment: available. 

 Personnel and services: available. 

 Outside laboratory testing capacity: available. 

 Off-site treatment and disposal capacity: no off-Site treatment or disposal. 

PRSC: repository monitoring and maintenance required. 

 

Administrative Feasibility 

 Permits required: any permits should be readily available. 

 Easements or right of ways required: none anticipated. 

 Impact on adjoining property: minimal 

 Ability to impose ICs: ICs can be imposed. 

Likelihood to obtain exemption from statutory limits: not applicable. 

5.2.3.3 Cost 

Cost estimate information for Alternative TA3 is presented in Appendix C, Tables C-3 and C-10.  

A summary of this alternative relative to the cost criteria is as follows. 

Capital Cost: $155,049. 

PRSC Cost: $1,920 per year, years 1-5; $960 per year, years 6-30. 

Present Value Cost: $171,000 (rounded). 

5.2.4 TA4: Disposal at Teck Pend Oreille Operations 

Alternative TA4 includes the Treatment and Off-Site Disposal GRAs (Sections 4.5 and 4.6, 

respectively).  It would entail excavating all tailings from the Tailings Accumulation Subarea and 

transporting them to the Teck Pend Oreille Operations for milling or direct disposal.  

Components of Alternative TA4 are listed below.  

 19,700 cy of tailings would be excavated and hauled to the Pend Oreille Operations.  

This would necessitate hauling through a portion of Pend Oreille Village and on State 

Highway 31 for approximately one-half mile to the Grandview Flat Road, which provides 
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access to the Lower Level Mill Area.  Secondary roads would then be used to complete 

the haul.    

 Once at the Pend Oreille Operations, the tailings would be routed through the facility’s 

mill to extract salable metals, to the extent practicable, and the resulting tailings stream 

would be directed to the facility’s lined tailings impoundment.  This would address the 

CERCLA preference for treatment as a component of the removal action over 

conventional containment or land disposal approaches.  Alternatively, the tailings could 

be directly disposed in the lined tailings impoundment.  According to Teck, either 

approach would require revision of the existing conditional order for the Pend Oreille 

Operations.   

 All excavated areas would be graded and/or backfilled with clean material to eliminate 

areas of standing water and/or abrupt transitions in topography.  Further, all areas 

disturbed during construction will be graded to control for surface water run on and run-

off, and seeded and mulched in a manner appropriate for the area.   

 PRSC would be implemented on the seeded areas until vegetation success parameters 

have been met, after which vegetation should be well established and further erosion 

should be minimal. 

 BMPs would be implemented during construction to protect workers, the community, and 

the environment from short-term construction impacts such as erosion, fugitive dust, and 

other similar potential impacts.   

5.2.4.1 Effectiveness 

Alternative TA4 would be effective.  It would provide long-term effectiveness and permanence 

because the tailings would be isolated from direct contact by human and environmental 

receptors through placement into an engineered tailings impoundment.  It would also isolate 

COPC source materials from erosion by wind and/or surface water run-off.  If the tailings are 

milled prior to disposal, this alternative would also reduce the concentrations of COPCs in the 

tailings and potentially yield salable metals.  Alternative TA4 would provide short-term 

effectiveness because the excavation and hauling of the COPC source materials can be 

accomplished using standard earth-moving construction methods and BMPs that should not 

impose unacceptable risks to workers or to nearby residents.  This alternative could be 
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implemented in a single construction season.  Alternative TA4 would meet ARARs because 

COPC source materials that exceed MTCA Method A Soil Cleanup Levels would no longer be 

present at the surface and/or because ICs would be implemented to ensure that future land use 

would result in acceptable levels of exposure to any remaining COPCs.  

A summary of this alternative relative to the effectiveness criteria is as follows: 

Protectiveness 

 Protective of public health and community: protective. 

 Protective of workers during implementation: protective 

 Protective of the environment: protective. 

 Complies with ARARs: compliant. 

 

Ability to Achieve RAOs 

Level of treatment/containment expected: treatment if milling is implemented; 

containment in TDF3 (lined). 

 No residual effect concerns: PRSC would be required to address residual effects. 

Will maintain control until long-term solution is implemented: no further action expected. 

5.2.4.2 Implementability 

Alternative TA4 would be implementable, assuming that any issues involving the state 

conditional order and related regulatory requirements are successfully addressed.  

Requirements of Washington law and regulations must be considered with respect to any 

removal action alternative that would involve transporting the Grandview Mine materials to 

Teck’s nearby Pend Oreille Operations for final disposal. This alternative would involve disposal 

at Teck’s existing TDF3. While tailings and other mining wastes such as those at the Grandview 

Mine Site (as well as those contained in TDF3) are exempted from federal hazardous waste 

regulation by the Bevill Amendment, Washington state does not recognize this exemption and 

regulates tailings and other mine wastes under its dangerous waste regulations and under the 

Washington Metals Mining and Milling Operations Act, RCW Ch. 78.56. As a result, TDF3 is 

currently permitted to operate by the Washington Department of Ecology under a conditional 

order issued under the aforementioned statute. Disposal of wastes in TDF3 which are not 

derived from the Pend Oreille Operations is not currently allowed by the conditional order. In 

addition, the disposal of wastes from the Grandview Mine at TDF3 may involve the need for a 

treatability study and/or treatment/recycling prior to disposal and a variance from the 
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Washington Department of Ecology’s dangerous waste regulations dealing with recycled 

materials. 

Implementation would be accomplished using standard construction methods and all goods and 

services required to implement such construction are expected to be readily available in the Site 

area.  

A summary of this alternative relative to the implementability criteria is as follows. 

Technical Feasibility 

 Construction and operational considerations: feasible. 

 Demonstrated performance/useful life: yes. 

 Adaptable to environmental conditions: yes. 

 Contributes to remedial performance: yes. 

 Can be implemented in 1 year: yes. 

 

Availability 

 Equipment: available. 

 Personnel and services: available. 

 Outside laboratory testing capacity: available. 

Off-site treatment and disposal capacity: Teck Pend Oreille Operations has sufficient 

milling capacity (if milling is implemented) and disposal capacity in TDF3. 

PRSC: monitoring and maintenance of TDF3 required. 

 

Administrative Feasibility 

 Permits required: would require modification of conditional order. 

 Easements or right of ways required: none anticipated. 

 Impact on adjoining property: minimal 

 Ability to impose ICs: ICs can be imposed. 

Likelihood to obtain exemption from statutory limits: not applicable. 

5.2.4.3 Cost 

Cost estimate information for Alternative TA4 is presented in Appendix C, Tables C-3 and C-11.  

A summary of this alternative relative to the cost criteria is as follows. 

Capital Cost: $620,413. 
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PRSC Cost: $1,860 per year, years 1-5; $930 per year, years 6-30. 

Present Value Cost: $636,000 (rounded). 

This cost estimate assumes direct disposal of the tailings in the Pend Oreille Operations tailings 

impoundment without milling.  Based on information from Teck, costs would increase if the 

material were to be milled prior to disposal in the tailings impoundment.   

5.2.5 TA5: Off-Site Disposal in a Landfill 

Alternative TA5 includes the Treatment and Off-Site Disposal GRAs (Sections 4.5 and 4.6, 

respectively).  It would entail excavating all tailings from the Tailings Accumulation Subarea and 

transporting it to an appropriate landfill for disposal.  Components of Alternative TA5 are listed 

below. 

 The 19,700 cy of tailings present in this subarea would be disposed at Waste 

Management’s Graham Road facility in Medical Lake, WA.  The tailings are assumed to 

fail TCLP criterion for lead based on the available information (see Section 2.2.3).  The 

Graham Road facility cannot accept material that fails TCLP criteria.  Therefore, the 

tailings would be treated using by mixing them with triple superphosphate (TSP), either 

by mixing wind rows with a bull dozer or in a batch plant, to reduce lead mobility (this 

type of treatment is often referred to as stabilization/fixation).  Upon confirmation that the 

amended tailings no longer fail the TCLP criterion for lead, they would be transported to 

the Graham Road facility for disposal.  This would entail extensive use of Highway 31 as 

well as other public roadways.  As discussed for Alternative MM5, disposal with 

treatment at the Graham Road facility was found to be less costly than direct disposal in 

the nearest hazardous waste landfill.    

 All excavated areas would be graded and/or backfilled with clean material to eliminate 

areas of standing water and/or abrupt transitions in topography.  Further, all areas 

disturbed during construction will be graded to control for surface water run on and run-

off, and seeded and mulched in a manner appropriate for the area.  

 Operations and maintenance would be implemented on the seeded areas until 

vegetation success parameters have been met, after which vegetation should be well 

established and further erosion should be minimal. 
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  BMPs would be implemented during construction to protect workers, the community, 

and the environment from short-term construction impacts such as erosion, fugitive dust, 

and other similar potential impacts.  

5.2.5.1 Effectiveness 

Alternative TA5 would be effective.  It would provide long-term effectiveness and permanence 

because the tailings would be isolated from direct contact by human and environmental 

receptors through placement in a regulated landfill.  In addition, treatment of the tailings and 

placement in a landfill would limit the mobility of COPCs.  Alternative TA5 would provide short-

term effectiveness because the excavation and hauling of the COPC source materials, and 

treatment of the tailings, can be accomplished using standard earth-moving construction 

methods and BMPs that should not impose unacceptable risks to workers or to nearby residents.  

This alternative could be implemented in a single construction season.  Alternative TA5 would 

meet ARARs because COPC source materials that exceed MTCA Method A Soil Cleanup 

Levels would no longer be present at the surface and/or because ICs would be implemented to 

ensure that future land use would result in acceptable levels of exposure to any remaining 

COPCs.  

A summary of this alternative relative to the effectiveness criteria is as follows: 

Protectiveness 

 Protective of public health and community: protective. 

 Protective of workers during implementation: protective 

 Protective of the environment: protective. 

 Complies with ARARs: compliant. 

 

Ability to Achieve RAOs 

Level of treatment/containment expected: treatment to limit leaching; containment in off-

Site disposal facility. 

 No residual effect concerns: none. 

Will maintain control until long-term solution is implemented: no further action expected. 
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5.2.5.2 Implementability 

Alternative TA5 would be implementable.  Implementation would be accomplished using 

standard construction and hauling methods and all goods and services required to implement 

such construction are expected to be readily available in the Site area as well as at the receiving 

landfills.   

A summary of this alternative relative to the implementability criteria is as follows. 

Technical Feasibility 

 Construction and operational considerations: feasible. 

 Demonstrated performance/useful life: yes. 

 Adaptable to environmental conditions: yes. 

 Contributes to remedial performance: yes. 

 Can be implemented in 1 year: no. 

 

Availability 

 Equipment: available. 

 Personnel and services: available. 

 Outside laboratory testing capacity: available. 

Off-site treatment and disposal capacity: material would be treated on-Site; off-Site 

disposal facility would be selected based on adequate capacity. 

PRSC: limited to revegetation. 

 

Administrative Feasibility 

 Permits required: any permits should be readily available. 

 Easements or right of ways required: none anticipated. 

 Impact on adjoining property: minimal 

 Ability to impose ICs: ICs can be imposed. 

Likelihood to obtain exemption from statutory limits: not applicable. 

5.2.5.3 Cost 

Cost estimate information for Alternative TA5 is presented in Appendix C, Tables C-3 and C-12.  

A summary of this alternative relative to the cost criteria is as follows. 

Capital Cost: $7,230,498. 
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PRSC Cost: $1,860 per year, years 3-7; $930 per year, years 8-32. 

Present Value Cost: $6,780,000 (rounded). 

5.3 Man-Made Ditch and Downgradient Ditch Subarea  

The Man-Made Ditch and Downgradient Ditch contain a total of 2,155 cy of tailings (1,155 cy in 

the Man-Made Ditch and 1,000 cy in the Downgradient Ditch).  This estimate is used for cost 

estimating purposes; the actual volume of material to be addressed will be determined by 

confirmation sampling during cleanup activities.  Most of the Downgradient Ditch and some of 

the Man-Made Ditch are situated on property owned by Seattle City Light.   

Five removal action alternatives were developed for this subarea, as follows (a shorthand 

designation was assigned to each alternative, and to alternatives developed for other subareas, 

to facilitate cross-referencing): 

 MD1 – No Action 

 MD2 – Consolidate in On-Site Repository at Lower Level Mill Area 

 MD3 – Consolidate in On-Site Repository at Tailings Accumulation Subarea 

 MD4 – Disposal at Teck Pend Oreille Operations 

 MD5 – Off-Site Disposal in a Landfill 

These removal action alternatives are described and individually evaluated against the criteria 

of effectiveness, implementability, and cost in the following subsections.  Table 3 provides a 

summary of these analyses.  For those alternatives involving excavation, the excavated area 

would be graded, and clean backfill material would be used to the extent necessary, to eliminate 

depressions that may hold water and abrupt transitions in topography.  Details regarding the net 

present value estimates of the alternatives are provided in Appendix C. 

5.3.1 MD1:  No Action 

This alternative consists of the No-Action GRA (Section 4.1).  It would not address the removal 

action objective because hazardous substances would be left in-place with no change in 

existing conditions.  This alternative provides a baseline against which to compare the removal 
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action alternatives. 

5.3.1.1 Effectiveness 

The no-action alternative is not considered to provide long-term or short-term effectiveness and 

permanence because contaminated material would remain at the Site and because it does not 

adhere to the ARARs identified for this removal action. A summary of this alternative relative to 

the effectiveness criteria is as follows: 

Protectiveness 

 Protective of public health and community: not protective. 

 Protective of workers during implementation: not protective 

 Protective of the environment: not protective. 

 Complies with ARARs: not compliant. 

 

Ability to Achieve RAOs 

 Level of treatment/containment expected: no treatment/containment. 

 No residual effect concerns: impacts would continue unabated. 

Will maintain control until long-term solution is implemented: no. 

 

5.3.1.2 Implementability 

The no-action alternative would be technically easy to implement, but would be unacceptable 

because it does not protect human health and the environment. A summary of this alternative 

relative to the implementability criteria is as follows. 

Technical Feasibility 

 Construction and operational considerations: no construction. 

 Demonstrated performance/useful life: no demonstrated performance. 

 Adaptable to environmental conditions: not applicable. 

 Contributes to remedial performance: no. 

 Can be implemented in 1 year: yes. 

 

Availability 

 Equipment: no equipment needed. 

 Personnel and services: no personnel or services needed. 
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 Outside laboratory testing capacity: no outside testing needed. 

 Off-site treatment and disposal capacity: no off-Site treatment or disposal 

PRSC: no PRSC would be implemented. 

 

 

Administrative Feasibility 

 Permits required: none. 

 Easements or right of ways required: none. 

 Impact on adjoining property: none. 

 Ability to impose ICs: no ICs would be imposed. 

 Likelihood to obtain exemption from statutory limits: not applicable. 

5.3.1.3 Cost 

No costs are associated with the no-action alternative. A summary of this alternative relative to 

the cost criteria is as follows. 

Capital Cost: $0. 

PRSC Cost: $0 per year. 

Present Value Cost: $0. 

5.3.2 MD2: Consolidate in On-Site Repository at Lower Level Mill Area 

Alternative MD2 includes the ICs, Containment, and Consolidation GRAs (Sections 4.2, 4.3, and 

4.4, respectively).  Tailings in the Man-Made Ditch and Downgradient Ditch would be excavated 

and transported to a repository location in the Lower Level Mill Area.  Components of Alternative 

MD2 are listed below. 

 The repository would be constructed at the former crusher location, against the hillside in 

the north end of the Lower Level Mill Area on property controlled by Washington 

Resources. 

 The existing concrete silo and appurtenant concrete structures would be demolished and 

incorporated into the repository, along with other ancillary debris. 

 2,155 cy of tailings would be excavated from the Man-Made Ditch and Downgradient 

Ditch Subarea and hauled to the repository location.  This would necessitate hauling 
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through Pend Oreille Village and on State Highway 31 for approximately one-half mile to 

the Grandview Flat Road, which provides access to the Lower Level Mill Area.   

 All excavated areas would be graded and/or backfilled with clean material to eliminate 

areas of standing water and/or abrupt transitions in topography.  Further, all areas 

disturbed during construction will be graded to control for surface water run on and run-

off, and seeded and mulched in a manner appropriate for the area.   

 The repository would have 3:1 side slopes and flatter top slopes.  The mine-waste 

contaminated materials, which are of low leaching potential (see Section 2.1.6.2),  will be 

consolidated beneath a minimum of 12 inches of clean material that will be 

revegetated.  Cover soil will be obtained from an on-site borrow source. 

 The repository would have an appropriately sized run-on control ditch to capture and 

route storm water around the repository and into the Drainage Ditch. 

 As long as mine-waste contaminants remain on-Site above actionable concentrations, a 

long-term monitoring program would be implemented to ensure the continuing 

effectiveness of the removal action and to monitor Site conditions.  As part of the 

monitoring program, annual or episodic inspections of the repository, as well as existing 

drainage systems would be evaluated for functionality, and the protective barriers would 

be inspected at several locations for clean soil cover thickness and evaluated to verify 

that the COPCs remain adequately contained.  

 Because mine waste contamination would be left on-Site beneath a protective barrier, 

ICs such as restrictive covenants would be selected and implemented to maintain the 

integrity of the cleanup action, thus assuring the continued protection of human health 

and the environment and the integrity of the cleanup action. 

 BMPs would be implemented during construction to protect workers, the community, and 

the environment from short-term construction impacts such as erosion, fugitive dust, and 

other similar potential impacts.   

5.3.2.1 Effectiveness 

Alternative MD2 would be effective.  It would provide long-term effectiveness and permanence 

because the tailings would be isolated from direct contact by human and environmental 
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receptors.  It would also isolate tailings from erosion by wind and/or surface water run-off.  

Consolidation and capping is a proven approach for addressing source materials such as the 

tailings located in the Man-Made Ditch and Downgradient Ditch Subarea.  Alternative MD2 

would provide short-term effectiveness because the repository construction can be 

accomplished using standard earth-moving construction methods and BMPs that should not 

impose unacceptable risks to workers or to nearby residents.  This alternative could be 

implemented in a single construction season.  Alternative MD2 would meet ARARs because 

tailings that exceed MTCA Method A Soil Cleanup Levels would no longer be present at the 

surface and/or because ICs would be implemented to ensure that future land use would result in 

acceptable levels of exposure to any remaining COPCs.   

A summary of this alternative relative to the effectiveness criteria is as follows: 

Protectiveness 

 Protective of public health and community: protective. 

 Protective of workers during implementation: protective 

 Protective of the environment: protective. 

 Complies with ARARs: compliant. 

 

Ability to Achieve RAOs 

 Level of treatment/containment expected: no treatment; containment in repository. 

 No residual effect concerns: PRSC would be required to address residual effects. 

Will maintain control until long-term solution is implemented: no further action expected. 

5.3.2.2 Implementability 

Alternative MD2 would be implementable.  Implementation would be accomplished using 

standard construction methods and all goods and services required to implement such 

construction are expected to be readily available in the Site area. ICs would be implementable 

because the Washington State UECA contains procedural requirements ensuring that restrictive 

covenants are enforceable.  

A summary of this alternative relative to the implementability criteria is as follows. 

Technical Feasibility 

 Construction and operational considerations: feasible. 

 Demonstrated performance/useful life: yes. 
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 Adaptable to environmental conditions: yes. 

 Contributes to remedial performance: yes. 

 Can be implemented in 1 year: yes. 

Availability 

 Equipment: available. 

 Personnel and services: available. 

 Outside laboratory testing capacity: available. 

 Off-site treatment and disposal capacity: no off-Site treatment or disposal. 

PRSC: repository monitoring and maintenance required. 

 

Administrative Feasibility 

 Permits required: any permits should be readily available. 

 Easements or right of ways required: none anticipated. 

 Impact on adjoining property: minimal 

 Ability to impose ICs:ICs can be imposed. 

Likelihood to obtain exemption from statutory limits: not applicable. 

5.3.2.3 Cost 

Cost estimate information for Alternative MD2 is presented in Appendix C, Tables C-4 and C-13.  

A summary of this alternative relative to the cost criteria is as follows. 

Capital Cost: $107,482. 

PRSC Cost: $780 per year, years 1-5; $390 per year, years 6-30. 

Present Value Cost: $114,000 (rounded). 

5.3.3 MD3: Consolidate in On-Site Repository at Tailings Accumulation Subarea 

Alternative MD3 includes the ICs, Containment, and Consolidation GRAs (Sections 4.2, 4.3, and 

4.4, respectively).  It would entail removing all tailings from the Man-Made Ditch and 

Downgradient Ditch and placing them in a repository at the Tailings Accumulation Subarea.  

Components of Alternative MD3 are as follows: 

 2,155 cy of tailings would be excavated from the Man-Made Ditch and Downgradient 

Ditch and transported to the Tailings Accumulation Subarea where they would be placed 

in a repository.  
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 All excavated areas would be graded and/or backfilled with clean material to eliminate 

areas of standing water and/or abrupt transitions in topography.  Further, all areas 

disturbed during construction will be graded to control for surface water run on and run-

off, and seeded and mulched in a manner appropriate for the area.   

 The repository would have 3:1 side slopes and flatter top slopes.  The mine-waste 

contaminated materials, which are of low leaching potential (see Section 2.1.6.2),  will be 

consolidated beneath a minimum of 12 inches of clean material that will be 

revegetated.  Cover soil will be obtained from an on-site borrow source. 

 The repository would have an appropriately sized run-on control ditch to capture and 

route storm water (including that originating in the Drainage Ditch) around the repository 

and into the Downgradient Ditch or Man-Made Ditch. 

 As long as mine-waste contaminants remain on-Site above actionable concentrations, a 

long-term monitoring program would be implemented to ensure the continuing 

effectiveness of the removal action and to monitor Site conditions.  As part of the 

monitoring program, annual or episodic inspections of the repository, as well as existing 

drainage systems would be evaluated for functionality, and the protective barriers would 

be inspected at several locations for clean soil cover thickness and evaluated to verify 

that the COPCs remain adequately contained.  

 Because mine waste contamination would be left on-Site beneath a protective barrier, 

ICs such as restrictive covenants would be selected and implemented to maintain the 

integrity of the cleanup action, thus assuring the continued protection of human health 

and the environment and the integrity of the cleanup action. 

 BMPs would be implemented during construction to protect workers, the community, and 

the environment from short-term construction impacts such as erosion, fugitive dust, and 

other similar potential impacts. 

5.3.3.1 Effectiveness 

Alternative MD3 would be effective.  It would provide long-term effectiveness and permanence 

because the tailings would be isolated from direct contact by human and environmental 

receptors.  It would also isolate tailings from erosion by wind and/or surface water run-off.  
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Consolidation and capping is a proven approach for addressing source materials such as the 

tailings located in the Man-Made Ditch and Downgradient Ditch Subarea.  However, Alternative 

MD3 would result in the construction of a repository near a residential area (Pend Oreille Village) 

and sensitive habitat in the Pend Oreille River.  Alternative MD3 would provide short-term 

effectiveness because the tailings repository would be constructed at the Tailings Accumulation 

Subarea, eliminating the need to haul tailings on public roads and reducing the duration of the 

removal action construction and thus limiting risks to workers and the public and because the 

repository construction can be accomplished using standard earth-moving construction methods 

and BMPs that should not impose unacceptable risks to workers or to nearby residents.  This 

alternative could be implemented in a single construction season.  Alternative MD3 would meet 

ARARs because tailings that exceed MTCA Method A Soil Cleanup Levels would no longer be 

present at the surface and/or because ICs would be implemented to ensure that future land use 

would result in acceptable levels of exposure to any remaining COPCs.   

A summary of this alternative relative to the effectiveness criteria is as follows: 

Protectiveness 

 Protective of public health and community: protective. 

 Protective of workers during implementation: protective 

 Protective of the environment: protective. 

 Complies with ARARs: compliant. 

 

Ability to Achieve RAOs 

 Level of treatment/containment expected: no treatment; containment in repository. 

 No residual effect concerns: PRSC would be required to address residual effects. 

Will maintain control until long-term solution is implemented: no further action expected. 

5.3.3.2 Implementability 

Alternative MD3 would be implementable.  It would be accomplished using standard 

construction methods and all goods and services required to implement such construction are 

expected to be readily available in the Site area. ICs would be implementable because the 

Washington State UECA contains procedural requirements ensuring that restrictive covenants 

are enforceable.   
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A summary of this alternative relative to the implementability criteria is as follows. 

Technical Feasibility 

 Construction and operational considerations: feasible. 

 Demonstrated performance/useful life: yes. 

 Adaptable to environmental conditions: yes. 

 Contributes to remedial performance: yes. 

 Can be implemented in 1 year: yes. 

 

Availability 

 Equipment: available. 

 Personnel and services: available. 

 Outside laboratory testing capacity: available. 

 Off-site treatment and disposal capacity: no off-Site treatment or disposal. 

PRSC: repository monitoring and maintenance required. 

 

Administrative Feasibility 

 Permits required: any permits should be readily available. 

 Easements or right of ways required: none anticipated. 

 Impact on adjoining property: minimal 

 Ability to impose ICs: ICs can be imposed. 

Likelihood to obtain exemption from statutory limits: not applicable. 

5.3.3.3 Cost 

Cost estimate information for Alternative MD3 is presented in Appendix C, Tables C-4 and C-14.   

A summary of this alternative relative to the cost criteria is as follows. 

Capital Cost: $83,572. 

PRSC Cost: $780 per year, years 1-5; $390 per year, years 6-30. 

Present Value Cost: $90,000 (rounded). 

5.3.4 MD4: Disposal at Teck Pend Oreille Operations 

Alternative MD4 includes the Treatment and Off-Site Disposal GRAs (Sections 4.5 and 4.6, 

respectively).  It would entail excavating all tailings from the Man-Made Ditch and Downgradient 
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Ditch Subarea and transporting them to the Teck Pend Oreille Operations for milling or direct 

disposal.  Components of Alternative MD4 are listed below.  

 2,155 cy of tailings would be excavated and hauled to the Pend Oreille Operations.  This 

would necessitate hauling through Pend Oreille Village and on State Highway 31 for 

approximately one-half mile to the Grandview Flat Road, which provides access to the 

Lower Level Mill Area.  Secondary roads would then be used to complete the haul.     

 Once at the Pend Oreille Operations, the tailings would be routed through the facility’s 

mill to extract salable metals, to the extent practicable, and the resulting tailings stream 

would be directed to the facility’s lined tailings impoundment.  This would address the 

CERCLA preference for treatment as a component of the removal action over 

conventional containment or land disposal approaches.  Alternatively, the tailings could 

be directly disposed in the lined tailings impoundment.  According to Teck, either 

approach would require revision of the existing conditional order for the Pend Oreille 

Operations.   

 All excavated areas would be graded and/or backfilled with clean material to eliminate 

areas of standing water and/or abrupt transitions in topography.  Further, all areas 

disturbed during construction will be graded to control for surface water run on and run-

off, and seeded and mulched in a manner appropriate for the area.   

 PRSC would be implemented on the seeded areas until vegetation success parameters 

have been met, after which vegetation should be well established and further erosion 

should be minimal. 

 BMPs would be implemented during construction to protect workers, the community, and 

the environment from short-term construction impacts such as erosion, fugitive dust, and 

other similar potential impacts.   

5.3.4.1 Effectiveness 

Alternative MD4 would be effective.  It would provide long-term effectiveness and permanence 

because the tailings would be isolated from direct contact by human and environmental 

receptors through placement into an engineered tailings impoundment.  It would also isolate 

tailings from erosion by wind and/or surface water run-off.  If the tailings are milled prior to 
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disposal, this alternative would also reduce the concentrations of COPCs in the tailings and 

potentially yield salable metals.  Alternative MD4 would provide short-term effectiveness 

because the excavation and hauling of the tailings can be accomplished using standard earth-

moving construction methods and BMPs that should not impose unacceptable risks to workers 

or to nearby residents.  This alternative could be implemented in a single construction season.  

Alternative MD4 would meet ARARs because tailings that exceed MTCA Method A Soil 

Cleanup Levels would no longer be present at the surface and/or because ICs would be 

implemented to ensure that future land use would result in acceptable levels of exposure to any 

remaining COPCs.  

A summary of this alternative relative to the effectiveness criteria is as follows: 

Protectiveness 

 Protective of public health and community: protective. 

 Protective of workers during implementation: protective 

 Protective of the environment: protective. 

 Complies with ARARs: compliant. 

 

Ability to Achieve RAOs 

Level of treatment/containment expected: treatment if milling is implemented; 

containment in TDF3 (lined). 

 No residual effect concerns: PRSC would be required to address residual effects. 

Will maintain control until long-term solution is implemented: no further action expected. 

5.3.4.2 Implementability 

Alternative MD4 would be implementable, assuming that any issues involving the state 

conditional order and related regulatory requirements are successfully addressed.  

Requirements of Washington law and regulations must be considered with respect to any 

removal action alternative that would involve transporting the Grandview Mine materials to 

Teck’s nearby Pend Oreille Operations for final disposal. This alternative would involve disposal 

at Teck’s existing TDF3. While tailings and other mining wastes such as those at the Grandview 

Mine Site (as well as those contained in TDF3) are exempted from federal hazardous waste 

regulation by the Bevill Amendment, Washington state does not recognize this exemption and 

regulates tailings and other mine wastes under its dangerous waste regulations and under the 

Washington Metals Mining and Milling Operations Act, RCW Ch. 78.56. As a result, TDF3 is 
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currently permitted to operate by the Washington Department of Ecology under a conditional 

order issued under the aforementioned statute. Disposal of wastes in TDF3 which are not 

derived from the Pend Oreille Operations is not currently allowed by the conditional order. In 

addition, the disposal of wastes from the Grandview Mine at TDF3 may involve the need for a 

treatability study and/or treatment/recycling prior to disposal and a variance from the 

Washington Department of Ecology’s dangerous waste regulations dealing with recycled 

materials. 

Implementation would be accomplished using standard construction methods and all goods and 

services required to implement such construction are expected to be readily available in the Site 

area.  

A summary of this alternative relative to the implementability criteria is as follows. 

Technical Feasibility 

 Construction and operational considerations: feasible. 

 Demonstrated performance/useful life: yes. 

 Adaptable to environmental conditions: yes. 

 Contributes to remedial performance: yes. 

 Can be implemented in 1 year: yes. 

 

Availability 

 Equipment: available. 

 Personnel and services: available. 

 Outside laboratory testing capacity: available. 

Off-site treatment and disposal capacity: Teck Pend Oreille Operations has sufficient 

milling capacity (if milling is implemented) and disposal capacity in TDF3. 

PRSC: monitoring and maintenance of TDF3 required. 

 

Administrative Feasibility 

 Permits required: would require modification of conditional order. 

 Easements or right of ways required: none anticipated. 

 Impact on adjoining property: minimal 

 Ability to impose ICs: ICs can be imposed. 

Likelihood to obtain exemption from statutory limits: not applicable. 
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5.3.4.3 Cost 

Cost estimate information for Alternative MD4 is presented in Appendix C, Tables C-4 and C-15.   

A summary of this alternative relative to the cost criteria is as follows. 

Capital Cost: $104,503. 

PRSC Cost: $720 per year, years 1-5; $360 per year, years 6-30. 

Present Value Cost: $110,000 (rounded). 

This cost estimate assumes direct disposal of the tailings in the Pend Oreille Operations tailings 

impoundment without milling.  Based on information from Teck, costs would increase if the 

material were to be milled prior to disposal in the tailings impoundment.   

5.3.5 MD5: Off-Site Disposal in a Landfill 

Alternative MD5 includes the Treatment and Off-Site Disposal GRAs (Sections 4.5 and 4.6, 

respectively).  It would entail excavating all tailings from the Man-Made Ditch and Downgradient 

Ditch Subarea and transporting them to an appropriate landfill for disposal.  Components of 

Alternative MD5 are listed below. 

 The 2,155 cy of tailings present in this subarea would be disposed at Waste 

Management’s Graham Road facility in Medical Lake, WA.  The tailings are assumed to 

fail TCLP criterion for lead based on the available information (see Section 2.2.3).  The 

Graham Road facility cannot accept material that fails TCLP criteria.  Therefore, the 

tailings would be treated using by mixing them with triple superphosphate (TSP), either 

by mixing wind rows with a bull dozer or in a batch plant, to reduce lead mobility (this 

type of treatment is often referred to as stabilization/fixation).  Upon confirmation that the 

amended tailings no longer fail the TCLP criterion for lead, they would be transported to 

the Graham Road facility for disposal. This would require extensive use of Highway 31 

as well as other public roadways.  As discussed for Alternatives MM5 and TA5, disposal 

with treatment at the Graham Road facility was found to be less costly than direct 

disposal in the nearest hazardous waste landfill.   

 All excavated areas would be graded and/or backfilled with clean material to eliminate 

areas of standing water and/or abrupt transitions in topography.  Further, all areas 

disturbed during construction will be graded to control for surface water run on and run-
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off, and seeded and mulched in a manner appropriate for the area.   

 PRSC would be implemented on the seeded areas until vegetation success parameters 

have been met, after which vegetation should be well established and further erosion 

should be minimal. 

 BMPs would be implemented during construction to protect workers, the community, and 

the environment from short-term construction impacts such as erosion, fugitive dust, and 

other similar potential impacts.   

5.3.5.1 Effectiveness 

Alternative MD5 would be effective.  It would provide long-term effectiveness and permanence 

because the tailings would be isolated from direct contact by human and environmental 

receptors through placement in a regulated landfill.  In addition, treatment of the tailings and 

placement in a landfill would limit the mobility of COPCs.  Alternative MD5 would also provide 

short-term effectiveness because the excavation and hauling of the tailings can be 

accomplished using standard earth-moving construction methods and BMPs that should not 

impose unacceptable risks to workers or to nearby residents.  This alternative could be 

implemented in a single construction season.  Alternative MD5 would meet ARARs because 

tailings that exceed MTCA Method A Soil Cleanup Levels would no longer be present at the 

surface and/or because ICs would be implemented to ensure that future land use would result in 

acceptable levels of exposure to any remaining COPCs.  

A summary of this alternative relative to the effectiveness criteria is as follows: 

Protectiveness 

 Protective of public health and community: protective. 

 Protective of workers during implementation: protective 

 Protective of the environment: protective. 

 Complies with ARARs: compliant. 

 

Ability to Achieve RAOs 

Level of treatment/containment expected: treatment to limit leaching; containment in off-

Site disposal facility. 

 No residual effect concerns: none. 
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Will maintain control until long-term solution is implemented: no further action expected. 

5.3.5.2 Implementability 

Alternative MD5 would be implementable.  Implementation would be accomplished using 

standard construction and hauling methods and all goods and services required to implement 

such construction are expected to be readily available in the Site area as well as at the receiving 

landfills.  

A summary of this alternative relative to the implementability criteria is as follows. 

Technical Feasibility 

 Construction and operational considerations: feasible. 

 Demonstrated performance/useful life: yes. 

 Adaptable to environmental conditions: yes. 

 Contributes to remedial performance: yes. 

 Can be implemented in 1 year: yes. 

 

Availability 

 Equipment: available. 

 Personnel and services: available. 

 Outside laboratory testing capacity: available. 

Off-site treatment and disposal capacity: material would be treated on-Site; off-Site 

disposal facility would be selected based on adequate capacity. 

PRSC: limited to revegetation. 

 

Administrative Feasibility 

 Permits required: any permits should be readily available. 

 Easements or right of ways required: none anticipated. 

 Impact on adjoining property: minimal 

 Ability to impose ICs: ICs can be imposed. 

Likelihood to obtain exemption from statutory limits: not applicable. 
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5.3.5.3 Cost 

Cost estimate information for Alternative MD5 is presented in Appendix C, Tables C-4 and C-16.  

A summary of this alternative relative to the cost criteria is as follows. 

Capital Cost: $849,922. 

PRSC Cost: $720 per year, years 1-5; $360 per year, years 6-30. 

Present Value Cost: $856,000 (rounded). 
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6.0 COMPARATIVE ANALYSIS OF REMOVAL ACTION ALTERNATIVES 

This section presents a comparative analysis of the removal action alternatives developed for 

the previously identified subareas of the Grandview Site.  The purpose of this analysis is to 

compare the advantages and disadvantages of each alternative brought forth in the detailed 

analysis against the evaluation criteria presented in Section 5.0.  The comparison focuses on 

the significant areas of difference, especially identification of any alternative that is clearly 

superior in meeting a criterion.   

The No-Action alternatives (MM1, TA1, and MD1) would not be effective because they would 

not result in protection of human health and the environment or comply with ARARs.  Therefore, 

these alternatives are not discussed further.  The remaining removal action alternatives under 

evaluation in this comparative analysis are: 

Upper Level Mine, Lower Level Mill, and Drainage Ditch Subarea 

 MM2 – Consolidate in On-Site Repository at Lower Level Mill Area 

 MM3 – Consolidate in On-Site Repository at Tailings Accumulation Area 

 MM4 – Disposal at Teck Pend Oreille Operations 

 MM5 – Off-Site Disposal in a Landfill 

Tailings Accumulation Subarea 

 TA2 – Consolidate in On-Site Repository at Lower Level Mill Area 

 TA3 – Consolidate in On-Site Repository at Tailings Accumulation Subarea 

 TA4 – Disposal at Teck Pend Oreille Operations 

 TA5 – Off-Site Disposal in a Landfill 

Man-Made Ditch and Downgradient Ditch Subarea 

 MD2 – Consolidate in On-Site Repository at Lower Level Mill Area 

 MD3 – Consolidate in On-Site Repository at Tailings Accumulation Subarea 

 MD4 – Disposal at Teck Pend Oreille Operations 
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 MD5 – Off-Site Disposal in a Landfill 

The comparative analysis is presented in the following subsections.  A summary of the 

comparative analysis is presented on Table 4. 

6.1 Upper Level Mine, Lower Level Mill, and Drainage Ditch Subarea 

The following subsections provide the comparative analysis of Alternatives MM2, MM3, MM4, 

and MM5. 

6.1.1 Effectiveness 

As discussed in Section 5.1 and its subsections, all of the retained Upper Level Mine, Lower 

Level Mill, and Drainage Ditch Subarea alternatives (MM2, MM3, MM4, and MM5) would be 

effective because each would provide overall protection of human health and the environment, 

comply with ARARs, and achieve the RAOs.   

Alternatives MM4 and MM5 provide an equal level of long-term effectiveness and permanence 

because, under each of these alternatives, COPC source materials would be placed in 

engineered structures with synthetic liners that are designed and monitored to effectively 

contain waste material.  In addition, MM4 and MM5 may involve treatment of some of the metal 

COPC source materials, either through milling (MM4) or stabilization/fixation (MM5) prior to 

disposal.  Alternatives MM2 and MM3, though still effective, provide a somewhat lower level of 

long-term effectiveness and permanence than MM4 and MM5 because MM2 and MM3 do not 

include use of synthetic liners in the repository design or treatment of the COPC source 

materials.  However, the consolidation and capping actions included in MM2 and MM3 comprise 

a proven approach for addressing source materials such as those present in the Upper Level 

Mine and Lower Level Mill Subarea.  

Alternative MM2 provides a higher level of short-term effectiveness than alternatives MM4 and 

MM5 because, under MM2, COPC source materials would be excavated and moved within the 

Upper Level Mine, Lower Level Mill, and Drainage Ditch Subarea.  Alternatives MM3, MM4, and 

MM5 would entail hauling COPC source material on public roads and thus would result in some 

increased risk to workers and the public relative to MM2.  
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6.1.2 Implementability 

Alternatives MM2, MM3, MM4, and MM5 are equally implementable.  This assumes the 

successful resolution of any conditional order and related regulatory issues associated with 

Alternative MM4 that were discussed in Section 5.0. 

6.1.3 Cost 

The estimated net present value of Alternatives MM2, MM3, MM4, and MM5 are as follows 

(Appendix C): 

 Alternative MM2: $402,000 

 Alternative MM3: $461,000 

 Alternative MM4: $713,000 

 Alternative MM5: $4,140,000 

6.2 Tailings Accumulation Subarea 

The following subsections provide the comparative analysis of Alternatives TA2, TA3, TA4, and 

TA5. 

6.2.1 Effectiveness 

As discussed in Section 5.2 and its subsections, all of the retained Tailings Accumulation 

Subarea alternatives (TA2, TA3, TA4, and TA5) would be effective because each would provide 

overall protection of human health and the environment, comply with ARARs, and achieve the 

RAOs. 

Alternatives TA4 and TA5 provide an equal level of long-term effectiveness and permanence 

because, under each of these alternatives, tailings would be placed in engineered structures 

with synthetic liners that are designed and monitored to effectively contain waste material.  In 

addition, TA4 and TA5 may involve treatment of the tailings, either through milling (TA4) or 

stabilization/fixation (TA5) prior to disposal.  Alternatives TA2 and TA3, though still effective, 

provide an equal but somewhat lower level of long-term effectiveness and permanence than 

TA4 and TA5 because TA2 and TA3 do not include use of synthetic liners in the conceptual 



Grandview Mine and Mill Site 
Engineering Evaluation/Cost Analysis              DRAFT FINAL December 2009 
 

 

 77

repository design or treatment of the tailings. However, the consolidation and capping actions 

included in TA2 and TA3 comprise a proven approach for addressing source materials such as 

those present in the Tailings Accumulation Subarea. 

Alternative TA3 provides the highest level of short-term effectiveness because the tailings 

repository would be constructed at the Tailings Accumulation Subarea, eliminating the need to 

haul tailings on public roads, reducing the duration of the removal action construction, and thus 

limiting risks to workers and the public.  Alternatives TA2 and TA4 provide an equivalent level of 

short-term effectiveness, but lower than that for TA3, because both would entail hauling tailings 

through Pend Oreille Village and brief use of the state highway to access the Grandview Flats 

road.  Alternative TA5 provides the lowest level of short-term effectiveness because 

construction associated with stabilization/fixation would increase the project duration and 

because hauling the tailings to a landfill would entail extensive use of public roads resulting in 

increased risks to workers and the public.   

6.2.2 Implementability 

Alternatives TA2, TA3, TA4, and TA5 are equally implementable.  This assumes the successful 

resolution of any conditional order and related regulatory issues associated with TA4 that were 

discussed in Section 5.0.   

6.2.3 Cost 

The estimated net present value of Alternatives TA2, TA3, TA4, and TA5 are as follows 

(Appendix C): 

 Alternative TA2: $383,000 

 Alternative TA3: $171,000 

 Alternative TA4: $636,000 

 Alternative TA5: $6,780,000 

6.3 Man-Made Ditch and Downgradient Ditch Subarea 

The following subsections provide the comparative analysis of Alternatives MD2, MD3, MD4, 

and MD5. 
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6.3.1 Effectiveness 

As discussed in Section 5.3 and its subsections, all of the retained Man-Made Ditch and 

Downgradient Ditch Subarea alternatives (MD2, MD3, MD4, and MD5) would be effective 

because each would provide overall protection of human health and the environment, comply 

with ARARs, and achieve the RAOs. 

Alternatives MD4 and MD5 provide an equal level of long-term effectiveness and permanence 

because, under each of these alternatives, tailings would be placed in engineered structures 

with synthetic liners that are designed and monitored to effectively contain waste material.  In 

addition, MD4 and MD5 involve treatment of the tailings, either through milling (MD4) or 

stabilization/fixation (MD5) prior to disposal.  Alternatives MD2 and MD3, though still effective, 

provide an equal but somewhat lower level of long-term effectiveness and permanence than 

MD4 and MD5 because MD2 and MD3 do not include use of synthetic liners in the conceptual 

repository design or treatment of the tailings. However, the consolidation and capping actions 

included in MD2 and MD3 comprise a proven approach for addressing source materials such as 

those present in the Man-Made Ditch and Downgradient Ditch Subarea. 

Alternative MD3 provides the highest level of short-term effectiveness because the tailings 

repository would be constructed at the Tailings Accumulation Subarea, eliminating the need to 

haul tailings on public roads and reducing the duration of the removal action construction and 

thus limiting risks to workers and the public.  Alternatives MD2 and MD4 provide an equivalent 

level of short-term effectiveness because both would entail hauling tailings through Pend Oreille 

Village and brief use of the state highway to access the Grandview Flats road.  Alternative MD5 

provides the lowest level of short-term effectiveness because construction associated with 

stabilization/fixation would increase the project duration and because hauling the tailings to a 

landfill would entail extensive use of public roads, and concomitant increased risks to the public. 

6.3.2 Implementability 

Alternatives MD2, MD3, MD4, and MD5 are equally implementable, assuming successful 

resolution of any conditional order and related regulatory issues associated with MD4 that are 

discussed in Section 5.0.   
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6.3.3 Cost 

The estimated net present value of Alternatives MD2, MD3, MD4, and MD5 are as follows 

(Appendix C): 

 Alternative MD2: $114,000 

 Alternative MD3: $90,000 

 Alternative MD4: $110,000 

 Alternative MD5: $856,000 
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7.0 RECOMMENDED REMOVAL ACTION ALTERNATIVE 

The recommended removal action alternative consists of a combination of three subarea-

specific alternatives.  These subareas are the Upper Level Mine, Lower Level Mill and Drainage 

Ditch Subarea; the Tailings Accumulation Subarea; and the Man-Made Ditch and Downgradient 

Ditch Subarea. As detailed in Sections 5.0 and 6.0, all of the removal action alternatives for 

these subareas are effective and implementable (with the exception of the no-action 

alternatives).  Therefore, any combination of the subarea-specific removal action alternatives 

could be identified as the recommended removal action alternative because the threshold 

criteria of effectiveness and implementability would be met.  As detailed in Section 6.0 and 

summarized on Table 4, each of the subarea-specific alternatives possesses slight advantages 

and disadvantages with regard to the effectiveness sub-criteria of long-term effectiveness and 

permanence and short-term effectiveness.  However, these slight advantages and 

disadvantages do not clearly differentiate any subarea-specific alternatives as being superior to 

other alternatives. 

The estimated cost (present value) of the combination of subarea-specific alternatives forming 

the recommended removal action alternative therefore becomes an important consideration in 

the selection of the recommended removal action alternative.  The least costly alternative would 

be the combination of subarea-specific alternatives MM2, TA3, and MD3.  However, this 

combination would result in the undesirable creation of two separate on-Site repositories, one at 

the Lower Level Mill Area and one at the Tailings Accumulation Area, each with its associated 

PRSC obligations and land-use restrictions.  In addition, a repository located in the Tailings 

Accumulation Area has the further undesirable attributes of being located adjacent to a 

residential area (Pend Oreille Village) and sensitive habitat in the Pend Oreille Village. 

Two combinations of subarea-specific alternatives would result in the creation of a single on-

Site repository, as follows: 

 MM2 , TA2, and MD2; repository located at the Lower Level Mill Area; and 

 MM3, TA3, and MD3; repository located at the Tailings Accumulation area. 

The latter combination of sub-area specific alternatives would result in the construction of a 

repository in the Tailings Accumulation Area, which has undesirable attributes, as previously 

noted.  Therefore, the Respondents have selected the combination of alternatives MM2, 
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TA2, and MD2 as the recommended removal action alternative to be implemented at the 

Site.  This alternative would result in the creation of a single repository for all Site development 

rock and tailings at the Lower Level Mill Area on property owned by Respondent Washington 

Resources.  Table 5 provides the estimated present value of the recommended removal action 

alternative ($813,000).  Detailed cost information supporting this present value estimate is 

provided on Table 6 and was extracted from relevant portions of Appendix C.  The estimated 

present value of the recommended removal action alternative is less than the sum of the 

individual estimated present values for subarea-specific alternatives MM2, TA2, and MD2 

because duplicative items such as mobilization have been removed and because lower 

allowances are invoked for project management, remedial design, and construction 

management, consistent with EPA guidance (EPA, 2000). 
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Table 1 

Source Material Locations and Estimated Volumes 

SOURCE MATERIAL LOCATION 
ESTIMATED 

VOLUME1 

Surfacing Material, Lower Level Mill Area 2,935 cy 

Surfacing Material, Historic Homesite Area (Lower Level Mill Area) 890 cy 

Surfacing Material, Grandview Flat and Upper Level Access Roads 2,490 cy 

North Pile (at former crusher location) 5,905 cy 

DEVELOPMENT ROCK 

TOTAL DEVELOPMENT ROCK VOLUME 12,220 cy 

Distressed/Unvegetated Area West of Grandview Flat Road (Lower 

Level Mill Area) 
640 cy 

Drainage Ditch 6,580 cy 

Tailings Accumulation Area2 19,700 cy 

Downgradient Ditch2 1,000 cy 

Man-Made Ditch 1,155 cy 

TAILINGS 

TOTAL TAILINGS VOLUME 29,075 cy 

SOIL Impacted soil in former drum disposal area (assumed) 500 cy 

1 These estimates were made by measuring metals concentrations in suspected development rock and tailings using 
a portable XRF unit and comparing the XRF results to MTCA Method A cleanup levels for unrestricted land use 
and/or industrial properties.  Metals concentrations that exceeded these criteria were taken to be indicative of the 
presence of development rock and/or tailings.  The areal extent of these materials was measured using global 
positioning system (GPS) equipment and other surveying equipment.  The vertical extent of these materials was 
estimated by measuring metals concentrations in samples collected using hand augers (ENTACT, 2008). 

2 As previously discussed, Entact opined that URS’ volume estimate for the Tailings Accumulation Area may also 
include tailings in the Downgradient Ditch.  For conservatism, volume estimates for the Tailings Accumulation Area 
and Downgradient Ditch were made by pro-rating URS’ aggregate volume estimate for these features (20,700 cy) by 
the relative amounts estimated by Entact (18,000 cy for the Tailings Accumulation Area and 915 cy for the 
Downgradient Ditch).  



TABLE 2 - IDENTIFICATION OF CONTAMINANTS OF POTENTIAL CONCERN (COPCs)

Contaminant

Natural Background Soil 
Metals Concentrations in 
Washington State (90th 

percentile) (mg/kg)

Maximum Measured 
Concentration at 
Grandview Site Sample Designation  Source Report

Table 
Number

Location 
ID #

Depth 
bgs (in)

Sampling 
Date COPC?

Target Analyte List Metals 
(mg/kg) Plants Soil Biota Wildlife Plants Invertebrates Birds Mammals (mg/Kg)

Aluminum 50 77000 21376 11800
ABANDONED CONTAINER AND DRUM AREA SURFACE 
SOIL SAMPLES E&E 2001 6-3 DA02SS 0-6 NO

Antimony Antimony (metallic)

5 31 NA 78 NA 0.27 10.1
FORMER WASTEWATER DRAINAGE DITCH SURFACE 
SOIL SAMPLES E&E 2001 6-8 FD01SS 0-6 YES

Arsenic Inorganic
20 7 0.39 9 34 18 NA 43 46 98.4 Lower Level Mill Area Tailings Material ENTACT, 2008 2 LL-04 9/16/2008 YES

Barium 500 102 15000 NA 330 NA 2000 189
ABANDONED CONTAINER AND DRUM AREA SURFACE 
SOIL SAMPLES E&E 2001 6-3 DA04SS 0-6 NO

Cadmium 2 4 20 14 70 0.72 32 140 0.77 0.36 1230 Lower Level Mill Area Tailings Material ENTACT, 2008 2 LL-04 9/16/2008 YES

Chromium Chromium III Chromium VI
Chromium Total (1:6 ratio Cr 

VI:Cr III)

2000 19 42 42 67 280 17.81 NA NA 26 34 133
FORMER WASTEWATER DRAINAGE DITCH SURFACE 
SOIL SAMPLES E&E 2001 6-8 FD01SS 0-6 YES

Cobalt 20 23 13 NA 120 230 10 2
ABANDONED CONTAINER AND DRUM AREA SURFACE 
SOIL SAMPLES E&E 2001 6-3 DA01SS 0-6 NO

Copper 100 50 217 3100 21.61 70 80 28 49 3730
FORMER WASTEWATER DRAINAGE DITCH SURFACE 
SOIL SAMPLES E&E 2001 6-8 FD01SS 0-6 YES

Iron 55000 25026 31900
ABANDONED CONTAINER AND DRUM AREA SURFACE 
SOIL SAMPLES E&E 2001 6-3 DA06SS 0-6 YES

Lead Lead and Compounds

250 50 500 118 400 14.91 120 1700 11 56 43000
FORMER WASTEWATER DRAINAGE DITCH SURFACE 
SOIL SAMPLES E&E 2001 6-8 FD01SS 0-6 YES

Magnesium 62900 WASTE ROCK PILE SUBSURFACE SOIL SAMPLES E&E 2001 6-2 WP02SB 24-36 No Criteria

Manganese 1100 1500 1800 663 5 220 450 4300 4000 784
FORMER WASTEWATER DRAINAGE DITCH SURFACE 
SOIL SAMPLES E&E 2001 6-8 FD09SS 0-6 YES

Mercury Mercury (elemental)
2 0.3 0.1 5.5 4.3 0 02 78 6 Lower Level Mill Area Tailings Material ENTACT, 2008 2 LL-04 9/16/2008 YES

Selenium 1 70 0.3 390 0 52 4.1 1.2 0.63 6.4
FORMER WASTEWATER DRAINAGE DITCH SURFACE 
SOIL SAMPLES E&E 2001 6-8 FD01SS 0-6 YES

Silver 2 390 560 NA 4.2 14 7.4
FORMER WASTEWATER DRAINAGE DITCH SURFACE 
SOIL SAMPLES E&E 2001 6-8 FD01SS 0-6 YES

Thallium Thallium (Soluble Salts)

1 5.1 4.1
ABANDONED CONTAINER AND DRUM AREA SURFACE 
SOIL SAMPLES E&E 2001 6-3 DA06SS 0-6 NO

Vanadium Vanadium (Metallic)
2 550 NA NA 7.8 280 24 6 WASTE ROCK PILE SUBSURFACE SOIL SAMPLES E&E 2001 6-2 WP03SB 24-36 YES

Zinc Zinc (Metallic)
86 200 360 23000 66.4 160 120 46 79 521000 Lower Level Mill Area Tailings Material ENTACT, 2008 2 LL-04 9/16/2008 YES

EPA Regional Screening 
Levels for Chemical 

Contaminants at Superfund 
Sites (mg/kg)

Residential Soil

Chromium III

SCREENING CRITERIA MAXIMUM SITE CONCENTRATION

MTCA Table 749-3 Soil Concentrations for 
Plants and Animals (mg/kg)

Chromium (Total)

USEPA Ecological Soil Screening Levels 
(mg/kg)

Model Toxics Control Act Cleanup 
values for Unrestricted Land Uses 

(mg/kg)

Mercury, inorganic











Item Notes
Start 

Year (1)

End 

Year (2) Estimated Cost (3) Present Value (4)

MM2 + TA2 + MD2 - Consolidate in On-Site Repository at Lower Level Mill Area
     Capital Costs Table 5 0 0 $779,252 $779,252
     PRSC Costs, Years 1-5 (Repository Maintenance) Table 5 1 5 $8,220 $33,704
     PRSC Costs, Years 6-30 (Repository Inspections) Table 5 6 30 $4,110 $34,149

Total Present Value $812,956

Notes:
For Present Value calculations, the Discount Rate used is…. 7%

Costs and Present Value are based on "constant" or "real" 2009 dollars not adjusted for future inflation.
Unless identified separately, burden and profits are included in unit costs.

(1) Start Year is the year during which the capital construction or the O&M activities begin.  Costs are assumed to be incurred on the first day of the year indicated.
(2) End Year is the year during which the capital construction or the O&M activities are completed.  Costs are assumed to be incurred on the first day of the year indicated.

Though a 30-year PRSC period is shown, a long-term monitoring program would be implemented as long as contaminants remain on-Site above actionable levels.
(3) Capital Costs are totals for the activity, not annualized; Annual O&M Costs are annualized to represent one year only; Periodic Costs are one-time or repeating (not annual) costs.
(4) Present Value represents the total cost over the project life based on a discount rate applied to the estimated cost for each year after Year 0 (2009).

TABLE 5
PRESENT VALUE OF RECOMMENDED REMOVAL ACTION ALTERNATIVE

(MM2 + TA2 + MD2)



Item Notes Quantity Unit Unit Cost Total Cost

Capital Costs

Direct Construction - MM2
Consolidation GRA
Clear and grub a 2.9 acre $8,980 $26,042
Demolish silo, etc in lower area a 1 each $11,000 $11,000
Regrade development rock in lower area a 5,905 cy $1.90 $11,220
Excav/haul dev rock from mill, homesite, roads a 6,315 cy $3.50 $22,103
Excavate/haul drum area soils a 500 cy $3.50 $1,750
Excav/haul tailings from drainage/distressed area a 7,220 cy $3.70 $26,714
Grade excavated areas for drainage a 7.2 acre $1,100 $7,920
Place materials in repository - 12" lifts a 14,085 cy $2.30 $32,396
Containment GRA
Haul/place cover soil - 1' thick a 1,410 cy $14.80 $20,868
Grade runon control ditch at repository a 225 ft $60 $13,500
Seed and mulch all excavation/repository areas a 8.1 acre $2,400 $19,440
Institional Controls GRA
Institutional controls a 1 each $10,000 $10,000

Direct Construction - TA2
Consolidation GRA
Excav/haul tailings from tailings accumulation area a 19,700 cy $3.80 $74,860
Demolish silo, etc in lower area a 1 each $11,000 $11,000
Grade excavated areas for drainage a 3.1 acre $1,100 $3,410
Place materials in repository - 12" lifts a 19,700 cy $2.30 $45,310
Containment GRA
Haul/place cover soil - 1' thick a 1,975 cy $14.80 $29,230
Grade runon control ditch at repository a 300 ft $60 $18,000
Seed and mulch all excavation/repository areas a 4.3 acre $2,400 $10,320
Institional Controls GRA
Institutional controls a 1 each $10,000 $10,000

Direct Construction - MD2
Consolidation GRA
Clear and grub a 1.2 acre $8,980 $10,776
Demolish silo, etc in lower area a 1 each $11,000 $11,000
Excav/haul tailings from ditch areas a 2,155 cy $4.00 $8,620
Grade excavated areas for drainage a 1.2 acre $1,100 $1,320
Place materials in repository - 12" lifts a 2,155 cy $2.30 $4,957
Containment GRA
Haul/place cover soil - 1' thick a 221 cy $14.80 $3,271
Grade runon control ditch at repository a 35 ft $60 $2,100
Seed and mulch all excavation/repository areas a 1.3 acre $2,400 $3,120
Institional Controls GRA
Institutional controls a 1 each $10,000 $10,000

Direct Construction Subtotal $460,245

Indirect Construction
Mobilization/Demobilization b 5% $23,012
BMPs, Worker Protection, etc. b 3% $11,506
Indirect Construction Subtotal $34,518

Construction Subtotal $494,763

Contingencies
Scope b 10% $49,476
Bid b 15% $74,214

Subtotal $618,454

Project Management (inc. submittals) b 6% $37,107
Remedial Design (inc. submittals) b 12% $74,214
Construction Management (inc. submittals) b 8% $49,476

TOTAL CAPITAL COSTS $779,252

Annual PRSC Costs

Maint. of repository (yrs 1-5) c 13.7 acre $600 $8,220
Inspection of repository (yrs 6-30) c 13.7 acre $300 $4,110

Notes
a For details, see Appendix C, Table C-5 for MM2, C-10 for TA2, and C-13 for MD2.
b Based on EPA FS Cost Guidance.
c Maintenance and inspection costs are assumed..

TABLE 6
DETAILED COST ESTIMATE INFORMATION

RECOMMENDED REMOVAL ACTION ALTERNATIVE (MM2 + TA2 + MD2)













 

 

APPENDIX A 

Excerpted Material from ENTACT and URS Reports 



 

 

 

EXCERPTED TABLES AND FIGURES FROM E&E, 2001 







































  
     

  
       

      
  

            
           

          

         
         
         

         

         

         
           
           
           
             

            
           

          
         

         
             

 

          
          

         

       

           

           
           

           

           

            
             

            
            

           

          
        

 
    

  

   
  

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 
 

 
  

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

      



  
     

   
       

     
 

  

         

          

         

         

         
            

 
             

 
          

 

 
          

 
    

  

   
  

 

 

 

 

 
   

   

   

                  
                

      



  
     

  
      

 
  
 

      
  

   
         

       
     

 
   

  

  
  

 
 

 
 
 

 

      



  
     

       
   
    
    
    
    
   
   
   
    
    
    
   
    
    
   
   
    
    
    
    
    
    
    
    

    
    
     

      
    

  
   

  
  
  
  
  
  
  
  
  
  

  
  
  
  
  
  
   
  
  
  
  
  
  
  
  
  
  
  
  
  

   
  
  
  
  
  
  
  
  
  
  
  
  
  

  
  

  
  
  
  
  
  
  
  
  
  
  
  
  
  
  

 
    

  

 
  

 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

 
 

 
 
 
 

 
 
 
 

 

      



  
     

       

    
    
    
    
    

      
  
      

         

 

   
   

  
  
  
  
  
  

  

  
  

  

   
  
  
  
  
  
  

  

   
  

  

 
   

  

 
 
 

 
 

 
 

 

  

                             
  

       
                        

   
   

               
               
    

    

      



  
     

      
    
    
      
    
     
     
     
      
     
     

   

 

  
    

     
     

     
     
     
     
     
     
     
     
     
     

     

 
   

 

  
  
  
  
  
  
  
  
  
  
  

  

              

      



 
     

    

     

  
  

  
 
 
 

   
     
 

 

     

   

 
 
 

   
 

 

   
 

 

   
 

 
  

  
   
   
   

 
     

  

 
   

  

     

  
     

     

  
  
   

   
    

   
    
     
     
     

  

  

  
  

     
     
     

      



 





















 

 

 

EXCERPTED TABLES AND FIGURES FROM ENTACT, 2008 





















 

 

 

WELL LOGS PROVIDED BY  

PEND OREILLE PUBLIC UTILITY DISTRICT 
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Appendix B 
 

Potential Applicable or Relevant and Appropriate Requirements (ARARs) 
 
ARARs are defined in CERCLA Section 121 and the NCP [40 CFR Part 300].  
“Applicable” requirements are those cleanup standards and other environmental 
protection requirements promulgated under federal or state law that specifically 
address a hazardous substance, pollutant, contaminant, location, response 
action, or other circumstance at a site.  While not applicable to a particular 
circumstance at a CERCLA site, “relevant and appropriate” requirements 
address problems or situations sufficiently similar to those encountered at a site 
that their use is well suited to the site.  ARARs fall into three broad categories, 
based on the manner in which they are applied:  chemical-, action-, and location-
specific.  In general, only the substantive requirements of an ARAR must be 
implemented at site. 
 
Chemical-specific ARARs include requirements that regulate the release to, or 
presence in, the environment of materials with certain chemical or physical 
characteristics, or containing specified chemical compounds.  The requirements 
are usually either health- or risk-based numerical values or methodologies that 
establish the acceptable amount or concentration of a chemical that may remain 
in or be discharged to the environment. 
 
Action-specific ARARs set performance, design, or similar controls or restrictions 
on particular kinds of activities related to the management of hazardous 
substances, pollutants, or contaminants.  The ARARs are activated by the 
particular response action selected for implementation, and indicate how, or to 
what level, the alternative must achieve the requirements.  Location-specific 
ARARs relate to the geographic or physical position of the site.  Response 
actions may be restricted or precluded depending on the location or 
characteristics of the site and the requirements that apply to it.  Location-specific 
ARARs may apply to actions in natural or man-made features.  Examples of 
natural site features include wetlands and floodplains.  An example of a man-
made feature is an archaeological site. 
 
To-Be-Considered Materials (TBCs) 
 
TBCs are non-promulgated criteria, advisories, guidance, and proposed 
standards issued by federal, state, or tribal governments that, although not 
legally enforceable, may be helpful in establishing protective cleanup levels and 
developing, evaluating, or implementing remedy alternatives.  If no ARARs 
address a particular chemical or situation, or if existing ARARs do not provide 
adequate information, TBCs may be available for use in developing remedial 
alternatives. 
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State Regulations 
 
Under CERCLA, State of Washington cleanup standards, standards of control, 
and other substantive environmental protection requirements, criteria, or 
limitations promulgated by the State of Washington are potential ARARs.  
Determination of whether these State of Washington standards, requirements, 
criteria, and limitations become ARARs is conducted using the eligibility criteria 
set forth in Section 121 of CERCLA (i.e., the requirements are promulgated, 
legally enforceable, generally applicable, more stringent than federal 
requirements, and identified in a timely manner).  MTCA sets forth various ways 
to determine the numeric values for ARARs (i.e., cleanup levels) for surface 
water, groundwater, and soil.  This includes using tables with cleanup standards 
for individual contaminants [WAC 173-340-704] and methods for addressing 
multiple contaminants and pathways [WAC 173-340-705, -706, and -708]. 
 
Potential Chemical-Specific ARARs 
 
Chemical-specific ARARs may generally include Maximum Concentration Levels 
(MCLs) promulgated under the Safe Drinking Water Act and incorporated into 
state standards.  However, the scope of the proposed response action for the 
Grandview Mine and Mill Site does not include treatment of contaminated 
groundwater.  See NCP at 40 CFR 300.415(j)(2) (in determining whether 
compliance with ARARs is practicable, lead agency may consider scope of the 
removal action).  As such, established federal and state standards for drinking 
water and groundwater will not be considered ARARs for purposes of this 
EE/CA. 
 
Washington State Model Toxics Control Act [RCW 70.105D; WAC 173-340].  
MTCA, including WAC 173-340-740 (unrestricted land use soil cleanup 
standards), and -7490 through –7494 (terrestrial ecological evaluation), is a 
potential ARAR under CERCLA and is applicable to soils across the Site under 
state law. 
 
Potential Action-Specific ARARs 
 
Potential action-specific ARARs for the Site are discussed below. 
 
Resource Conservation and Recovery Act [42 USC § 6901], Subtitle C - 
Hazardous Waste Management [40 CFR Parts 260 to 279].  Federal 
hazardous waste regulations specify hazardous waste identification, 
management, and disposal requirements.  However, pursuant to the Bevill 
Amendment, 42 USC § 6921(b)(3)(A), solid wastes from the extraction, 
beneficiation, and some processing of ores and minerals are excluded from 
RCRA Subtitle C requirements.  However, certain of these requirements may be 
relevant and appropriate to ensure the safe management of some solid wastes, 
including principal threat materials (e.g., metal concentrates).  RCRA Subtitle C 
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elements that may be relevant and appropriate may include, for example, 
selected portions of the requirements for design and operation of a hazardous 
waste landfill, 40 CFR Part 264, Subpart N.  For the management of RCRA 
hazardous wastes that are not Bevill-exempt, applicability of Subtitle C provisions 
depend on whether the wastes are managed within an Area of Contamination 
(AOC).  55 FR 8760 (Mar. 8, 1990).  Applicable or relevant and appropriate 
requirements of RCRA Subtitle C (or the state equivalent) may be satisfied by 
off-site disposal, consistent with the Off-Site Rule, 40 CFR 300.440.  RCRA 
Subtitle C also provides treatment standards for debris contaminated with 
hazardous waste (“hazardous debris”), 40 CFR 268.45, although the lead agency 
may determine that such debris is no longer hazardous, consistent with 40 CFR 
261.3(f)(2), or equivalent state regulations.  The particular provisions of Subtitle 
C that are applicable or relevant and appropriate for discrete response actions 
will be identified through the remedial design process.  Where Washington has 
an authorized state hazardous waste program (RCW 70.105; Chapter 173-303 
WAC), it applies in lieu of the federal program. 
 
Resource Conservation and Recovery Act [42 USC § 6901], Subtitle D - 
Managing Municipal and Solid Waste [40 CFR Parts 257 and 258].  Subtitle D 
of RCRA establishes a framework for controlling the management of non-
hazardous solid waste.  Subtitle D is potentially applicable to solid waste 
generation and management at the Site. 
 
Washington State Hazardous Waste Management Act and Dangerous 
Waste Regulations [RCW 70.105; Chapter 173-303 WAC].  Washington State 
Dangerous Waste regulations govern the handling and disposition of dangerous 
waste, including identification, accumulation, storage, transport, treatment, and 
disposal.  Washington State has not adopted an exemption for certain mining 
wastes (such as the Bevill Amendment) from regulation under RCRA Subtitle C.  
The Dangerous Waste regulations are potentially applicable to generating, 
handling, and managing dangerous waste at the Site, and would be potentially 
relevant and appropriate even if dangerous wastes are not managed during 
remediation.   
 
Washington State Solid Waste Handling Standards [RCW 70.95; Chapter 
173-350 WAC].  Washington State Solid Waste Handling Standards apply to 
facilities and activities that manage solid waste.  The regulations set minimum 
functional performance standards for proper handling and disposal of solid 
waste; describe responsibilities of various entities; and stipulate requirements for 
solid waste handling facility location, design, construction, operation, and closure.  
The tailings and waste rock piles at the Site are landfills that contain solid 
wastes.  Substantive requirements for closure and post-closure of limited 
purpose landfills [WAC 173-350-400] are potential ARARs.  This regulation is 
also potentially applicable or relevant and appropriate for management of 
excavated soil or debris that will be generated during the Site cleanup.  
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Clean Water Act--National Pollution Discharge Elimination System [33 USC 
§ 1342].  The State Department of Ecology has been delegated the authority 
under the federal Clean Water Act to carry out the NPDES program in the State 
of Washington.  The NPDES regulations establish requirements for point source 
discharges and storm water runoff.  In particular for the Site, these regulations 
are potentially applicable for any point source discharge of contamination to 
surface water, including storm water runoff at the Site.  If response activities at 
the Site involve clearing, grading, excavating, or other response activities that will 
disturb more than one acre of land resulting in storm water discharges, such 
activities must comply with the substantive requirements for a Construction 
Stormwater General Permit to prevent or minimize the discharge of pollutants in 
storm water runoff from the disturbed areas to waters of the United States.    
 
Federal Water Pollution Control Act--Discharge of Dredge and Fill Materials 
[Clean Water Act; 33 USC § 1344, Section 404].  Section 404 of the CWA 
establishes a program to regulate the discharge of dredged and fill materials into 
the waters of the United States, including wetlands.  The substantive provisions 
of this requirement are potentially applicable to response actions involving 
dredging, filling, diversion, and/or construction in streams or wetlands at the Site. 
 
Washington Clean Air Act and Implementing Regulations [WAC 173-400-
040(8)].  This regulation is potentially relevant and appropriate to response 
actions at the Site.  It requires the owner or operator of a source of fugitive dust 
to take reasonable precautions to prevent fugitive dust from becoming airborne 
and to maintain and operate the source to minimize emissions. 
 
General Regulations for Air Pollution Sources - Washington State [RCW 
70.94; Chapter 173-400 WAC].   The purpose of these regulations is to establish 
technically feasible and reasonably attainable standards, and to establish rules 
generally applicable to the control and/or prevention of the emission of air 
contaminants.  Depending on the response action selected, these regulations are 
potentially applicable to the Site (e.g., generation of fugitive dust during 
remediation of soil and tailings, or emissions from equipment). 
 
Potential Location-Specific ARARs 
 
Potential location-specific potential ARARs are discussed below. 
 
National Historic Preservation Act [16 USC § 470f; 36 CFR Parts 60, 63, 
800].  The National Historic Preservation Act (NHPA) and implementing 
regulations require federal agencies to consider the possible effects on historic 
sites or structures of any actions proposed for federal funding or approval.  
Historic sites or structures are those included on or eligible for the National 
Register of Historic Places (NRHP), generally older than 50 years. If an agency 
finds a potential adverse effect on historic sites or structures, such agency must 
evaluate alternatives to “avoid, minimize, or mitigate” the impact, in consultation 
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with the State Historic Preservation Office (SHPO).  The NHPA and 
implementing regulations are potentially applicable to response actions such as 
demolition of old mine or mill structures on the Site.  In consultation with the 
SHPO, unavoidable impacts on historic sites or structures may be mitigated 
through such means as taking photographs and collecting historic records. 
 
Archaeological Resources Protection Act [16 USC § 470aa et seq.; 43 CFR 
Part 7].  The Archaeological Resources Protection Act (ARPA) and implementing 
regulations prohibit the unauthorized disturbance of archaeological resources on 
public or Indian lands.  Archaeological resources are “any material remains of 
past human life and activities which are of archaeological interest,” including 
pottery, baskets, tools, and human skeletal remains.  The unauthorized removal 
of archaeological resources from public or Indian lands is prohibited without a 
permit, and any archaeological investigations at a site must be conducted by a 
professional archeologist.  ARPA and implementing regulations are applicable for 
the conduct of any selected response actions that may result in ground 
disturbance. 
 
Native American Graves Protection and Reparation Act [25 USC § 3001 et 
seq; 43 CFR Part 10].  The Native American Graves Protection and Repatriation 
Act (NAGPRA) and implementing regulations are intended to protect Native 
American graves from desecration through the removal and trafficking of human 
remains and “cultural items” including funerary and sacred objects.  The 
requirements of this Act must be followed when graves are discovered or ground-
disturbing activities encounter Native American burial sites.  This Act is 
potentially applicable to the Site where response actions involve 
disturbance/alteration of the ground and/or site terrain. 
 
Endangered Species Act [16 U.S.C. §§ 1531 – 1544; 50 CFR Parts 17, 402].  
The Endangered Species Act (ESA) protects species of fish, wildlife, and plants 
that are listed as threatened or endangered with extinction.  It also protects 
designated critical habitat for listed species.  The Act outlines procedures for 
federal agencies to follow when taking actions that may jeopardize listed species, 
including consultation with resource agencies.  The requirements of this Act are 
potentially applicable to the Site since listed threatened or endangered species 
habitat areas will, or could, be impacted by response action.  Consistent with 
ESA Section 7, if any federally designated threatened or endangered species are 
identified in the vicinity of remediation work, and the action may affect such 
species and/or their habitat, EPA will consult with USFWS to ensure that 
response actions are conducted in a manner to avoid adverse habitat 
modification and jeopardy to the continued existence of such species. 
 
Migratory Bird Treaty Act (MBTA), 16 USC § 703 et seq.  The MBTA makes it 
unlawful to “hunt, take, capture, kill” or take various other actions adversely 
affecting a broad range of migratory birds, including tundra swans, hawks, 
falcons, songbirds, without prior approval by the U.S. Fish and Wildlife Service. 



 6

 (See 50 CFR 10.13 for the list of birds protected under the MBTA.)  Under the 
MBTA, permits may be issued for take (e.g., for research) or killing of migratory 
birds (e.g., hunting licenses).  The mortality of migratory birds due to ingestion of 
contaminated sediment is not a permitted take under the MBTA.  The MBTA and 
its implementing regulations are potentially relevant and appropriate for 
protecting migratory bird species identified.  The selected response action will be 
carried out in a manner that avoids the taking or killing of protected migratory bird 
species, including individual birds or their nests or eggs. 
 
 
To-Be-Considered Materials 
 
Potential To-Be-Considered materials are discussed below. 
 
EPA Regional Screening Levels (RSLs) for Chemical Contaminants at 
Superfund Sites (May, 2009).  RSLs are used for site "screening" and as initial 
cleanup goals, if applicable.  RSLs may be retained and established as a cleanup 
standard. 
 
WA Ecology Guidance for Remediation of Petroleum Contaminated Soils.  
Paper 91-30 (Revised November 1995).  This guidance is intended to provide 
the information needed to clean up contamination caused by spills, overfills or 
leaks of petroleum, most often from underground storage tanks and associated 
piping. It provides information on reporting, sampling strategies, cleanup 
standards, and treatment and disposal options. This guidance is not intended for 
sites containing non-petroleum hazardous substances. 
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APPENDIX C 

DETAILED COST ESTIMATES 

 

 

This appendix provides discussion and supporting cost estimate tables for the subarea-specific 

removal action alternatives developed for the Grandview Mine and Mill Site.  As detailed in the 

Engineering Evaluation/Cost Analysis (EECA) text, the subarea-specific removal action 

alternatives are: 

 

Upper Level Mine, Lower Level Mill, and Drainage Ditch Subarea 

 MM2 – Consolidate in On-Site Repository at Lower Level Mill Area 

 MM3 – Consolidate in On-Site Repository at Tailings Accumulation Subarea 

 MM4 – Disposal at Teck Pend Oreille Operations 

 MM5 – Off-Site Disposal in a Landfill 

 

Tailings Accumulation Subarea 

 TA2 – Consolidate in On-Site Repository at Lower Level Mill Area 

 TA3 – Consolidate in On-Site Repository at Tailings Accumulation Subarea 

 TA4 – Disposal at Teck Pend Oreille Operations 

 TA5 – Off-Site Disposal in a Landfill 

 

Man-Made Ditch and Downgradient Ditch Subarea 

 MD2 – Consolidate in On-Site Repository at Lower Level Mill Area 

 MD3 – Consolidate in On-Site Repository at Tailings Accumulation Subarea 

 MD4 – Disposal at Teck Pend Oreille Operations 

 MD5 – Off-Site Disposal in a Landfill 
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These cost estimates were made in accordance with procedures in the Guide to Developing and 

Documenting Cost Estimates During the Feasibility Study (EPA, 2000) and are expected to 

result in estimates that are within a range of -30 percent to +50 percent of what actual costs 

may be.  The estimates include capital costs, operations and maintenance (O&M) costs, and 

periodic costs.  These cost categories are described below. 

 

Capital Costs 

 

Capital costs are those expenditures that are required to construct a remedial action. They are 

exclusive of costs required to operate or maintain the action throughout its lifetime. Capital costs 

consist primarily of expenditures initially incurred to build or install the remedial action (e.g., 

construction of a groundwater treatment system and related site work). Capital costs include all 

labor, equipment, and material costs, including contractor markups such as overhead and profit, 

associated with activities such as mobilization/demobilization; monitoring; site work; installation 

of extraction, containment, or treatment systems; and disposal. Capital costs also include 

expenditures for professional/technical services that are necessary to support construction of 

the remedial action. 

 

Annual Post-Removal Site Control (PRSC) Costs 

 

PRSC (also referenced as operations and maintenance (O&M)) costs are those post-

construction costs necessary to ensure or verify the continued effectiveness of a remedial 

action. These costs are typically estimated on an annual basis.  Annual O&M costs include all 

labor, equipment, and material costs, including contractor markups such as overhead and profit, 

associated with activities such as monitoring; operating and maintaining extraction, 

containment, or treatment systems; and disposal.  Annual O&M costs also include expenditures 

for professional/technical services necessary to support O&M activities. 

 

For cost estimation, O&M activities are assumed to occur each year for a 30-year period.  For 

Years 1-5, it is assumed that maintenance/additional revegetation will be performed as required 

in previously seeded areas, along with inspections of all areas an average of twice per year 

(annually and after severe storm events) with limited repair required.  The annual PRSC cost 

assumed for these activities is $600 per acre of area originally seeded (excavated and 

repository areas).  For Years 6-30, it is assumed that the additional revegetation activities of 
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Years 1-5 will no longer be required, but inspections of all areas will occur at an average 

frequency of twice per year (annually and after severe storm events) with limited repair 

required.  The assumed annual PRSC cost for Years 6-30 is assumed at $300/acre. 

 

Periodic Costs 

 

Periodic costs are those costs that occur only once every few years (e.g., five-year reviews, 

equipment replacement) or expenditures that occur only once during the entire O&M period or 

remedial timeframe (e.g., site closeout, remedy failure/replacement). These costs may be either 

capital or PRSC costs, but because of their periodic nature, it is more practical to consider them 

separately from other capital or PRSC costs in the estimating process.  For the Grandview Site, 

none of the subarea-specific removal action alternatives entail periodic costs. 

 

Present Value Analysis 

 

For each alternative, a -30 to +50 percent cost estimate is developed in accordance with 

procedures in the Guide to Developing and Documenting Cost Estimates During the Feasibility 

Study (EPA, 2000).  Cost estimates for each alternative are based on conceptual engineering 

and design and are expressed in terms of 2009 dollars.  This analysis is used to evaluate the 

capital, O&M, and periodic costs of a remedial alternative based on its present value.  A present 

value analysis compares expenditures for various alternatives where those expenditures occur 

over different time periods.  By discounting all costs to a common base year, the costs for 

different remedial action alternatives can be compared based on a single cost figure for each 

alternative. 

 

The total present value for a single alternative is equal to the full amount of all costs incurred 

through the end of the first year of operation, plus the series of expenditures in following years 

reduced by the appropriate future value/present value discount factor.  This analysis allows the 

comparison of remedial alternatives on the basis of a single cost representing an amount that, if 

invested in the base year and disbursed as needed, would be sufficient to cover all costs 

associated with the remedial action over its planned life. The present value calculations are 

based on the following fundamental equation: 

 

P = F / (1+i)n 
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Where:  P = present worth ($) 

  F = future worth ($) 

  i = discount rate (%) 

  n = time period (years) 

 

A discount rate of 7 percent is used for the present worth calculations, consistent with EPA 

guidance and directives (EPA, 1988 and 2000).  The discount rate represents the anticipated 

difference between the rate of inflation and investment return. 

 

A summary of the present worth estimates for the subarea-specific removal action alternatives 

is presented on Table C-1.  Detailed present worth cost estimate information for removal action 

alternatives for the Upper Level Mine, Lower Level Mill, and Drainage Ditch Subarea; the 

Tailings Accumulation Subarea; and the Downgradient Ditch and Man-Made Ditch Subarea are 

presented on Tables C-2 through C-4, respectively.  Detailed cost estimate information for 

subarea alternatives are presented on Tables C-5 through C-16, as described in the 

subsections below.  Note that the cost estimates for the subarea alternatives, as presented on 

Tables C-5 through C-16 do not reflect present worth.  The present worth calculations are 

applied on the Site-wide alternative tables (Tables C-2 through C-4). 

 

MM2 – Upper Level Mine, Lower Level Mill, and Drainage Ditch Subarea: Consolidate in On-
Site Repository at Lower Level Mill Area 

 Refer to Table C-5 for cost detail. 
 Area for clearing and grubbing is assumed to include only ditch areas, as presented in 

Entact (2008) report = 2.9 acres. 
 Silo (and other structures) demolition volume assumed to be 50 cy; cost is developed 

from RS Means (2009) based on typical demo of a silo (lump sum value). 
 Regrading volume for development rock (i.e., North Pile) in Lower Level Mill Area is from 

Table 1 = 5,905 cy. 
 Excavation and hauling of other development rock (i.e., surfacing material in mill area, 

historic homesite area, Grandview Flat and upper level access roads) to repository, for a 
distance of 1,500 ft, is from Table 1 = 6,315 cy. 

 Excavation and hauling of potentially impacted soil in former drum disposal area is from 
Table 1 = 500 cy. 

 Excavation and hauling of tailings from distressed/unvegetated area and drainage ditch 
to repository, for a distance of 2,000 ft, is from Table 1 = 7,220 cy. 
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 Total area of excavation is from Entact (2008) report = 7.2 acres; includes development 
rock (3.3 acres, excluding regraded rock of North Pile), tailings (3.6 acres), and soil in 
former drum disposal area (0.3 acre, assuming excavation of 500 cy to depth of 1 ft). 

 Materials placed in repository are assumed to be spread and then compacted using a 
Sheepsfoot roller, 12-inch lifts, 2 passes; total volume placed is 14,085 cy (50 + 6,315 + 
7,220 + 500). 

 Repository surface area is estimated assuming a 10-ft average thickness; if total volume 
= 20,000 cy (540,000 cf), then surface area = 54,000 sf (1.24 acre), yielding a unit rate 
of 2.7 sf/cy;1 for this alternative, repository surface area = 2.7 x 14,085 = 38,030 sf = 0.9 
acre. 

 Cover soil is placed at a thickness of 1 ft over the repository; volume of cover soil is 
calculated based on coverage over the repository surface area; 38,030 cf = 1,410 cy. 

 Runon control ditch length at the repository is assumed to be proportional to the 
repository dimensions/surface area (0.9 acre) and would involve grading focused in the 
upgradient area. 

 Seeding and mulching is assumed to occur over the entire excavated and repository 
areas = 7.2 + 0.9 = 8.1 acres. 

 Institutional controls are assumed to require $10,000 in capital costs for deed restrictions 
and other requirements associated with the on-site repository. 

MM3 – Upper Level Mine, Lower Level Mill, and Drainage Ditch Subarea: Consolidate in On-
Site Repository at Tailings Accumulation Area 

 Refer to Table C-6 for cost detail. 
 Area for clearing and grubbing is assumed to include only ditch areas, as presented in 

Entact (2008) report = 2.9 acres. 
 Excavation and hauling of development rock (i.e., surfacing material in mill area, historic 

homesite area, Grandview Flat and upper level access roads, and North Pile) to 
repository, for a distance of 2,500 ft, is from Table 1 = 12,220 cy. 

 Excavation and hauling of potentially impacted soil in former drum disposal area is from 
Table 1 = 500 cy. 

 Excavation and hauling of tailings from distressed/unvegetated area and drainage ditch 
to repository, for a distance of 1,000 ft, is from Table 1 = 7,220 cy. 

 Total area of excavation is from Entact (2008) report = 7.8 acres; includes development 
rock (3.9 acres), tailings (3.6 acres), and soil in former drum disposal area (0.3 acre, 
assuming excavation of 500 cy to depth of 1 ft). 

 Materials placed in repository are assumed to be spread and then compacted using a 
Sheepsfoot roller, 12-inch lifts, 2 passes; total volume placed is 19,940 cy (12,220 + 
7,220 + 500). 

 Estimated repository surface area = 2.7 x 19,940 = 53,838 sf = 1.2 acre. 
 Cover soil is placed at a thickness of 1 ft over the repository; volume of cover soil is 

calculated based on coverage over the repository surface area; 53,838 cf = 2,000 cy. 

                                                            
1 This approach is used to estimate the surface area of repositories in other subarea‐specific alternatives. 
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 Runon control ditch length at the repository is assumed to be proportional to the 
repository dimensions/surface area (1.2 acre) and would involve grading focused in the 
upgradient area. 

 Seeding and mulching is assumed to occur over the entire excavated and repository 
areas = 7.8 + 1.2 = 9.0 acres. 

 Institutional controls are assumed to require $10,000 in capital costs for deed restrictions 
and other requirements associated with the on-site repository. 

MM4 – Upper Level Mine, Lower Level Mill, and Drainage Ditch Subarea: Disposal at Teck 
Pend Orielle Operations 

 Refer to Table C-7 for cost detail. 
 Area for clearing and grubbing is same as for MM2. 
 Excavation and hauling of development rock (i.e., North Pile, surfacing material in mill 

area, historic homesite area, Grandview Flat and upper level access roads), tailings from 
distressed/unvegetated area and drainage ditch, and soil in the former drum disposal 
area, to the Teck facility, for a distance of 2 miles, is from Table 1 = 19,940 cy (12,220 + 
7,220 + 500). 

 Improvements for secondary road (measured length of 0.4 mile from satellite photo) 
assume placement of 1.5-inch stone base, compacted 4-inch depth, over 20% of the 
road surface area (with total area of 25 ft x 0.4 mile); no drainage improvements are 
assumed. 

 Total area of excavation is from Entact (2008) report = 7.8 acres; includes development 
rock (3.9 acres), tailings (3.6 acres), and soil in former drum disposal area (0.3 acre, 
assuming excavation of 500 cy to depth of 1 ft). 

 Seeding and mulching is assumed to occur over the entire excavated area = 7.8 acres. 
 Institutional controls are assumed to require $5,000 in capital costs for deed restrictions 

and other requirements for areas formerly containing materials. 

MM5 – Upper Level Mine, Lower Level Mill, and Drainage Ditch Subarea: Off-Site Disposal in a 
Landfill 

 Refer to Table C-8 for cost detail. 
 Area for clearing and grubbing is same as for MM2. 
 As-is tailings are assumed to not pass TCLP for lead; to pass TCLP for lead, mixing of 

triple superphosphate (TSP) to tailings is assumed to be effective; assumed mixing ratio 
is 1 part TSP to 3 parts tailings, by volume; a total of 7,220 cy tailings requires mixing, 
with TSP volume of 2,407 cy (1,950 tons @ density of 0.81 ton/cy per J.R. Simplot 
Company, Pocatello, Idaho).  Cost for TSP includes July 2009 material cost of $430/ton 
(J.R. Simplot) plus assumed shipping cost of $50/ton to the Site. 

 Excavation and hauling of development rock (i.e., North Pile, surfacing material in mill 
area, historic homesite area, Grandview Flat and upper level access roads), tailings from 
distressed/unvegetated area and drainage ditch and added TSP, and soil in the former 
drum disposal area, for a distance of 123 miles (246 miles for cycle) to Graham Road 
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Landfill (special waste), is from Table 1 = 19,940 cy (12,220 + 7,220 + 500) + 2,407 cy 
(TSP) = 22,350 cy. 

 Mixing of TSP with tailings assumes a windrow operation, with 2 windrow mixing cycles. 
 Total area of excavation is same as for MM4. 
 Seeding and mulching is same as for MM4. 
 Institutional controls are assumed to require $5,000 in capital costs for deed restrictions 

and other requirements for areas formerly containing materials. 

TA2 – Tailings Accumulation Subarea: Consolidate in On-Site Repository at Lower Level Mill 
Area 

 Refer to Table C-9 for cost detail. 
 No clearing and grubbing required. 
 Silo (and other structures) demolition volume assumed to be 50 cy; cost is developed 

from RS Means (2009) based on typical demo of a silo (lump sum value). 
 Excavation and hauling of tailings from tailings accumulation area, for a distance of 

2,500 ft to repository, is from Table 2-1 = 19,700 cy. 
 Total area of excavation is from Entact (2008) report = 3.1 acres. 
 Materials placed in repository are assumed to be spread and then compacted using a 

sheepsfoot roller, 12-inch lifts, 2 passes; total volume placed is 19,700 cy. 
 Repository surface area is estimated assuming a 10-ft average thickness, with unit rate 

of 2.7 sf/cy; for this alternative, repository surface area = 2.7 x 19,750 (19,700 + 50 cy 
for silo demo) = 53,325 sf = 1.2 acre. 

 Cover soil is placed at a thickness of 1 ft over the repository; volume of cover soil is 
calculated based on coverage over the repository surface area; 53,325 cf = 1,975 cy. 

 Runon control ditch length at the repository is assumed to be proportional to the 
repository dimensions/surface area (1.2 acre) and would involve grading focused in the 
upgradient area. 

 Seeding and mulching is assumed to occur over the entire excavated and repository 
areas = 3.1 + 1.2 = 4.3 acres. 

 Institutional controls are assumed to require $10,000 in capital costs for deed restrictions 
and other requirements associated with the on-site repository. 

TA3 – Tailings Accumulation Subarea: Consolidate in On-Site Repository at Tailings 
Accumulation Area 

 Refer to Table C-10 for cost detail. 
 No clearing and grubbing required. 
 Regrading volume for tailings (to reduce footprint of repository), assuming 1/3 of total 

volume is graded, based on Table 1 = 6,600 cy (19,700/3). 
 Total area of excavation is assumed at approx 2/3 of total tailings accumulation area 

(from Entact (2008) report) = 2.0 acres (3.1 x 2/3). 
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 Repository surface area is estimated assuming a 10-ft average thickness, with unit rate 
of 2.7 sf/cy; for this alternative, repository surface area = 2.7 x 19,700 = 53,190 sf = 1.2 
acre. 

 Cover soil is placed at a thickness of 1 ft over the repository; volume of cover soil is 
calculated based on coverage over the repository surface area; 53,190 cf = 1,970 cy. 

 Runon control ditch length assumption for repository is same as for TA2. 
 Seeding and mulching is assumed to occur over the entire excavated and repository 

areas = 2.0 + 1.2 = 3.2 acres. 
 Institutional controls are assumed to require $10,000 in capital costs for deed restrictions 

and other requirements associated with the on-site repository. 

TA4 – Tailings Accumulation Subarea: Disposal at Teck Pend Orielle Operations 

 Refer to Table C-11 for cost detail. 
 No clearing and grubbing required. 
 Excavation and hauling of tailings from tailings accumulation area, for a distance of 2.5 

miles to Teck facility, is from Table 1 = 19,700 cy. 
 Improvements for secondary road is same as for MM4; no drainage improvements are 

assumed. 
 Total area of excavation is same as for TA2. 
 Seeding and mulching is assumed to occur over the entire excavated area = 3.1 acres. 
 Institutional controls are assumed to require $5,000 in capital costs for deed restrictions 

and other requirements for areas formerly containing materials. 

TA5 – Tailings Accumulation Subarea: Off-Site Disposal in a Landfill 

 Refer to Table C-12 for cost detail. 
 No clearing and grubbing required. 
 As-is tailings are assumed to not pass TCLP for lead; to pass TCLP for lead, mixing of 

triple superphosphate (TSP) to tailings is assumed to be effective; assumed mixing ratio 
is 1 part TSP to 3 parts tailings, by volume; a total of 19,700 cy tailings requires mixing, 
with TSP volume of 6,567 cy (5,320 tons @ density of 0.81 ton/cy per J.R. Simplot 
Company, Pocatello, Idaho).  Cost for TSP includes July 2009 material cost of $430/ton 
(J.R. Simplot) plus assumed shipping cost of $50/ton to the Site. 

 Excavation and hauling of tailings from tailings accumulation area, and added TSP, for a 
distance of 123 miles (246 miles for cycle) to Graham Road Landfill (special waste), is 
from Table 2-1 = 26,270 cy (19,700 +6,567 cy (TSP)) = 26,270 cy. 

 Mixing process for TSP is same as for MM5. 
 Total area of excavation is same as for TA4. 
 Seeding and mulching is same as for TA4. 
 Institutional controls are assumed to require $5,000 in capital costs for deed restrictions 

and other requirements for areas formerly containing materials. 

MD2 – Man-Made Ditch and Downgradient Ditch Subarea: Consolidate in On-Site Repository at 
Lower Level Mill Area 
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 Refer to Table C-13 for cost detail. 
 Area for clearing and grubbing is assumed to include only ditch areas, as presented in 

Entact (2008) report = 1.2 acres. 
 Silo (and other structures) demolition volume assumed to be 50 cy; cost is developed 

from RS Means (2009) based on typical demo of a silo (lump sum value). 
 Excavation and hauling of tailings from ditch areas to repository, for a distance of 3,000 

ft, is from Table 1 = 2,155 cy. 
 Total area of excavation is from Entact (2008) report = 1.2 acres. 
 Materials placed in repository are assumed to be spread and then compacted using a 

Sheepsfoot roller, 12-inch lifts, 2 passes; total volume placed is 2,155 cy. 
 Repository surface area is estimated assuming a 10-ft average thickness, at a unit rate 

of 2.7 sf/cy; for this alternative, repository surface area = 2.7 x 2,205 (2,155 + 50 cy for 
silo demo) = 5,960 sf = 0.14 acre. 

 Cover soil is placed at a thickness of 1 ft over the repository; volume of cover soil is 
calculated based on coverage over the repository surface area; 5,960 cf = 221 cy. 

 Runon control ditch length at the repository is assumed to be proportional to the 
repository dimensions/surface area (0.14 acre) and would involve grading focused in the 
upgradient area. 

 Seeding and mulching is assumed to occur over the entire excavated and repository 
areas = 1.2 + 0.14 = 1.3 acres. 

 Institutional controls are assumed to require $10,000 in capital costs for deed restrictions 
and other requirements associated with the on-site repository. 

MD3 – Man-Made Ditch and Downgradient Ditch Subarea: Consolidate in On-Site Repository at 
Tailings Accumulation Area 

 Refer to Table C-14 for cost detail. 
 Area for clearing and grubbing is same as for MD2. 
 Excavation and hauling of tailings from ditch areas to repository, for a distance of 500 ft, 

is from Table 2-1 = 2,155 cy. 
 Total area of excavation is same as for MD2. 
 Materials placed in repository same as for MD2. 
 Repository surface area is estimated assuming a 10-ft average thickness, at a unit rate 

of 2.7 sf/cy; for this alternative, repository surface area = 2.7 x 2,155 = 5,820 sf = 0.13 
acre. 

 Cover soil is placed at a thickness of 1 ft over the repository; volume of cover soil is 
calculated based on coverage over the repository surface area; 5,820 cf = 216 cy. 

 Runon control ditch length at the repository is assumed to be proportional to the 
repository dimensions/surface area (0.13 acre) and would involve grading focused in the 
upgradient area. 

 Seeding and mulching is assumed to occur over the entire excavated and repository 
areas = 1.2 + 0.13 = 1.3 acres. 

 Institutional controls are assumed to require $10,000 in capital costs for deed restrictions 
and other requirements associated with the on-site repository. 



Grandview Mine and Mill Site 
Engineering Evaluation/Cost Analysis    December 2009 

 

10 
 

MD4 – Man-Made Ditch and Downgradient Ditch Subarea: Disposal at Teck Pend Orielle 
Operations 

 Refer to Table C-15 for cost detail. 
 Area for clearing and grubbing is same as for MD2. 
 Excavation and hauling of tailings from ditch area, for a distance of 2.5 miles to Teck 

facility, is from Table 2-1 = 2,155 cy. 
 Improvements for secondary road is same as for MM4; no drainage improvements are 

assumed. 
 Total area of excavation is same as for MD2. 
 Seeding and mulching is assumed to occur over the entire excavated area = 1.2 acres. 
 Institutional controls are assumed to require $5,000 in capital costs for deed restrictions 

and other requirements for areas formerly containing materials. 

MD5 – Man-Made Ditch and Downgradient Ditch Subarea: Off-Site Disposal in a Landfill 

 Refer to Table C-16 for cost detail. 
 Area for clearing and grubbing is same as for MD2. 
 As-is tailings are assumed to not pass TCLP for lead; to pass TCLP for lead, mixing of 

triple superphosphate (TSP) to tailings is assumed to be effective; assumed mixing ratio 
is 1 part TSP to 3 parts tailings, by volume; a total of 2,155 cy tailings requires mixing, 
with TSP volume of 718 cy (580 tons @ density of 0.81 ton/cy per J.R. Simplot 
Company, Pocatello, Idaho).  Cost for TSP includes July 2009 material cost of $430/ton 
(J.R. Simplot) plus assumed shipping cost of $50/ton to the Site. 

 Excavation and hauling of tailings from ditch area, and added TSP, for a distance of 123 
miles (246 miles for cycle) to Graham Road Landfill (special waste), is from Table 2-1 = 
2,880 cy (2,155 + 718 cy (TSP)) = 2,880 cy. 

 Mixing process for TSP is same as for MM5. 
 Total area of excavation is same as for MD2. 
 Seeding and mulching is same as for MD4. 
 Institutional controls are assumed to require $5,000 in capital costs for deed restrictions 

and other requirements for areas formerly containing materials. 

 



Upper Level Mine, Lower Level Mill, and Drainage Ditch Subarea

MM2: Consolidate in On-Site Repository at Lower Level Mill Area $402,830

MM3: Consolidate in On-Site Repository at Tailings Accumulation Area $461,240

MM4: Disposal at Teck Pend Oreille Operations $713,490

MM5: Off-Site Disposal in a Landfill $4,137,378

Tailings Accumulation Subarea

TA2: Consolidate in On-Site Repository at Lower Level Mill Area $382,541

TA3: Consolidate in On-Site Repository at Tailings Accumulation Area $170,898

TA4: Disposal at Teck Pend Oreille Operations $635,767

TA5: Off-Site Disposal in a Landfill $6,781,201

Man-Made Ditch and Downgradient Ditch Subarea

MD2: Consolidate in On-Site Repository at Lower Level Mill Area $113,921

MD3: Consolidate in On-Site Repository at Tailings Accumulation Area $90,011

MD4: Disposal at Teck Pend Oreille Operations $110,446

MD5: Off-Site Disposal in a Landfill $855,865

SUMMARY OF PRESENT VALUE ESTIMATES
TABLE C-1



Item Notes
Start 

Year (1)

End 

Year (2)
Frequency 

(years)
Estimated Cost (3) Present Value (4)

MM2 - Consolidate in On-Site Repository at Lower Level Mill Area
     Capital Costs Table C-5 0 0 n.a. $362,712 $362,712
     O&M Costs - Years 1-5 (post-construction) Table C-5 1 5 n.a. $4,860 $19,927
     O&M Costs - Years 6-30 Table C-5 6 30 n.a. $2,430 $20,190
     Periodic Costs Table C-5 0 0 n.a. $0 $0
Total Present Value $402,830

MM3 - Consolidate in On-Site Repository at Tailings Accum. Area
     Capital Costs Table C-6 0 0 n.a. $416,665 $416,665
     O&M Costs - Years 1-5 (post-construction) Table C-6 1 5 n.a. $5,400 $22,141
     O&M Costs - Years 6-30 Table C-6 6 30 n.a. $2,700 $22,434
     Periodic Costs Table C-6 0 0 n.a. $0 $0
Total Present Value $461,240

MM4 - Disposal at Teck Pend Oreille Facility
     Capital Costs Table C-7 0 0 n.a. $674,858 $674,858
     O&M Costs - Years 1-5 (post-construction) Table C-7 1 5 n.a. $4,680 $19,189
     O&M Costs - Years 6-30 Table C-7 6 30 n.a. $2,340 $19,443
     Periodic Costs Table C-7 0 0 n.a. $0 $0
Total Present Value $713,490

MM5 - Off-Site Disposal in a Landfill
     Capital Costs Table C-8 0 1 n.a. $4,239,964 $4,101,273
     O&M Costs - Years 1-5 (post-construction) Table C-8 2 6 n.a. $4,680 $17,934
     O&M Costs - Years 6-30 Table C-8 7 31 n.a. $2,340 $18,171
     Periodic Costs Table C-8 0 0 n.a. $0 $0
Total Present Value $4,137,378

Notes:
For Present Value calculations, the Discount Rate used is…. 7%

Costs and Present Value are based on "constant" or "real" 2009 dollars not adjusted for future inflation.
Unless identified separately, burden and profits are included in unit costs.

(1) Start Year is the year during which the capital construction or the O&M activities begin.  Costs are assumed to be incurred on the first day of the year indicated.
(2) End Year is the year during which the capital construction or the O&M activities are completed.  Costs are assumed to be incurred on the first day of the year indicated.
(3) Capital Costs are totals for the activity, not annualized; Annual O&M Costs are annualized to represent one year only; Periodic Costs are one-time or repeating (not annual) costs.
(4) Present Value represents the total cost over the project life based on a discount rate applied to the estimated cost for each year after Year 0 (2009).

TABLE C-2
PRESENT VALUE OF REMOVAL ACTION ALTERNATIVES

UPPER LEVEL MINE, LOWER LEVEL MILL, AND DRAINAGE DITCH SUBAREA



Item Notes
Start 

Year (1)

End 

Year (2)
Frequency 

(years) Estimated Cost (3) Present Value (4)

TA2 - Consolidate in On-Site Repository at Lower Level Mill Area
     Capital Costs Table C-9 0 0 n.a. $361,244 $361,244
     O&M Costs - Years 1-5 (post-construction) Table C-9 1 5 n.a. $2,580 $10,579
     O&M Costs - Years 6-30 Table C-9 6 30 n.a. $1,290 $10,718
     Periodic Costs Table C-9 0 0 n.a. $0 $0
Total Present Value $382,541

TA3 - Consolidate in On-Site Repository at Tailings Accum. Area
     Capital Costs Table C-10 0 0 n.a. $155,049 $155,049
     O&M Costs - Years 1-5 (post-construction) Table C-10 1 5 n.a. $1,920 $7,872
     O&M Costs - Years 6-30 Table C-10 6 30 n.a. $960 $7,976
     Periodic Costs Table C-10 0 0 n.a. $0 $0
Total Present Value $170,898

TA4 - Disposal at Teck Pend Oreille Facility
     Capital Costs Table C-11 0 0 n.a. $620,413 $620,413
     O&M Costs - Years 1-5 (post-construction) Table C-11 1 5 n.a. $1,860 $7,626
     O&M Costs - Years 6-30 Table C-11 6 30 n.a. $930 $7,727
     Periodic Costs Table C-11 0 0 n.a. $0 $0
Total Present Value $635,767

TA5 - Off-Site Disposal in a Landfill
     Capital Costs Table C-12 0 2 n.a. $7,230,498 $6,767,790
     O&M Costs - Years 1-5 (post-construction) Table C-12 3 7 n.a. $1,860 $6,661
     O&M Costs - Years 6-30 Table C-12 8 32 n.a. $930 $6,749
     Periodic Costs Table C-12 0 0 n.a. $0 $0
Total Present Value $6,781,201

Notes:
For Present Value calculations, the Discount Rate used is…. 7%

Costs and Present Value are based on "constant" or "real" 2009 dollars not adjusted for future inflation.
Unless identified separately, burden and profits are included in unit costs.

(1) Start Year is the year during which the capital construction or the O&M activities begin.  Costs are assumed to be incurred on the first day of the year indicated.
(2) End Year is the year during which the capital construction or the O&M activities are completed.  Costs are assumed to be incurred on the first day of the year indicated.
(3) Capital Costs are totals for the activity, not annualized; Annual O&M Costs are annualized to represent one year only; Periodic Costs are one-time or repeating (not annual) costs.
(4) Present Value represents the total cost over the project life based on a discount rate applied to the estimated cost for each year after Year 0 (2009).

TABLE C-3
PRESENT VALUE OF REMOVAL ACTION ALTERNATIVES

TAILINGS ACCUMULATION SUBAREA



Item Notes
Start 

Year (1)

End 

Year (2)
Frequency 

(years) Estimated Cost (3) Present Value (4)

MD2 - Consolidate in On-Site Repository at Lower Level Mill Area
     Capital Costs Table C-13 0 0 n.a. $107,482 $107,482
     O&M Costs - Years 1-5 (post-construction) Table C-13 1 5 n.a. $780 $3,198
     O&M Costs - Years 6-30 Table C-13 6 30 n.a. $390 $3,240
     Periodic Costs Table C-13 0 0 n.a. $0 $0
Total Present Value $113,921

MD3 - Consolidate in On-Site Repository at Tailings Accum. Area
     Capital Costs Table C-14 0 0 n.a. $83,572 $83,572
     O&M Costs - Years 1-5 (post-construction) Table C-14 1 5 n.a. $780 $3,198
     O&M Costs - Years 6-30 Table C-14 6 30 n.a. $390 $3,240
     Periodic Costs Table C-14 0 0 n.a. $0 $0
Total Present Value $90,011

MD4 - Disposal at Teck Pend Oreille Facility
     Capital Costs Table C-15 0 0 n.a. $104,503 $104,503
     O&M Costs - Years 1-5 (post-construction) Table C-15 1 5 n.a. $720 $2,952
     O&M Costs - Years 6-30 Table C-15 6 30 n.a. $360 $2,991
     Periodic Costs Table C-15 0 0 n.a. $0 $0
Total Present Value $110,446

MD5 - Off-Site Disposal in a Landfill
     Capital Costs Table C-16 0 0 n.a. $849,922 $849,922
     O&M Costs - Years 1-5 (post-construction) Table C-16 1 5 n.a. $720 $2,952
     O&M Costs - Years 6-30 Table C-16 6 30 n.a. $360 $2,991
     Periodic Costs Table C-16 0 0 n.a. $0 $0
Total Present Value $855,865

Notes:
For Present Value calculations, the Discount Rate used is…. 7%

Costs and Present Value are based on "constant" or "real" 2009 dollars not adjusted for future inflation.
Unless identified separately, burden and profits are included in unit costs.

(1) Start Year is the year during which the capital construction or the O&M activities begin.  Costs are assumed to be incurred on the first day of the year indicated.
(2) End Year is the year during which the capital construction or the O&M activities are completed.  Costs are assumed to be incurred on the first day of the year indicated.
(3) Capital Costs are totals for the activity, not annualized; Annual O&M Costs are annualized to represent one year only; Periodic Costs are one-time or repeating (not annual) costs.
(4) Present Value represents the total cost over the project life based on a discount rate applied to the estimated cost for each year after Year 0 (2009).

TABLE C-4
PRESENT VALUE OF REMOVAL ACTION ALTERNATIVES

MAN-MADE DITCH AND DOWNGRADIENT DITCH SUBAREA









Item Notes Quantity Unit Unit Cost Total Cost

Capital Costs

Direct Construction
Clear and grub a 2.9 acre $8,980 $26,042
Mix TSP w/tailings, TripleSuperPhosphate matl delivered a 1,950 tons $480 $936,000
Mix TSP with tailings - mixing/windrow cost a 9,630 cy $0.30 $2,889
Analytical laboratory cost to confirm TCLP passes b 2 each $200 $400
Excav/haul dev rock, treated tailings a 22,350 cy $40 $894,000
Graham Road landfill fees a 22,350 cy $34 $759,900
Grade excavated areas for drainage a 7.8 acre $1,100 $8,580
Seed and mulch all excavation areas a 7.8 acre $2,400 $18,720
Institutional controls b 1 each $5,000 $5,000
Direct Construction Subtotal $2,651,531

Indirect Construction
Mobilization/Demobilization b 5% $132,577
Water/Sediment Control b 3% $66,288
Indirect Construction Subtotal $198,865

Construction Subtotal $2,850,396

Contingencies
Scope c 10% $285,040
Bid c 15% $427,559

Subtotal $3,562,995

Project Management c 5% $178,150
Remedial Design c 8% $285,040
Construction Management c 6% $213,780

TOTAL CAPITAL COSTS $4,239,964

Annual O&M Costs

Maintenance of seeded areas + inspections (Yr 1-5) d 7.8 acre $600 $4,680
Inspections only (Years 6-30) e 7.8 acre $300 $2,340

TOTAL ANNUAL O&M COSTS - Years 1-5 $4,680
TOTAL ANNUAL O&M COSTS - Years 6-30 $2,340

TOTAL PERIODIC COSTS $0

Notes
a
b
c
d

e

TABLE C-8
UPPER LEVEL MINE, LOWER LEVEL MILL, AND DRAINAGE DITCH SUBAREA

ALTERNATIVE MM5
OFF-SITE DISPOSAL IN A LANDFILL

For Years 6-30, annual O&M is assumed to involve inspections of all areas at an average frequency of twice per year (annually and 
after severe storm events) with limited repair required.

Unit cost developed from RS Means data - 2009.  TSP unit cost from JR Simplot, Boise, Idaho + assumed shipping cost.
Assumed values/professional judgment.
Based on EPA FS Cost Guidance.
For Years 1-5, annual O&M is assumed to involve maintenance/additional revegetation as required in previously seeded areas, 
along with inspections of all areas an average of twice per year (annually and after severe storm events) with limited repair required.



Item Notes Quantity Unit Unit Cost Total Cost

Capital Costs

Direct Construction
Excav/haul tailings from tailings accumulation area a 19,700 cy $3.80 $74,860
Demolish silo, etc in lower area a 1 each $11,000 $11,000
Grade excavated areas for drainage a 3.1 acre $1,100 $3,410
Place materials in repository - 12" lifts a 19,700 cy $2.30 $45,310
Haul/place cover soil - 1' thick a 1,975 cy $14.80 $29,230
Grade runon control ditch at repository a, b 300 ft $60 $18,000
Seed and mulch all excavation/repository areas a 4.3 acre $2,400 $10,320
Institutional controls b 1 each $10,000 $10,000
Direct Construction Subtotal $202,130

Indirect Construction
Mobilization/Demobilization b 5% $10,107
Water/Sediment Control b 3% $5,053
Indirect Construction Subtotal $15,160

Construction Subtotal $217,290

Contingencies
Scope c 10% $21,729
Bid c 15% $32,593

Subtotal $271,612

Project Management c 8% $21,729
Remedial Design c 15% $40,742
Construction Management c 10% $27,161

TOTAL CAPITAL COSTS $361,244

Annual O&M Costs

Maintenance of seeded areas + inspections (Yr 1-5) d 4.3 acre $600 $2,580
Inspections only (Years 6-30) e 4.3 acre $300 $1,290

TOTAL ANNUAL O&M COSTS - Years 1-5 $2,580
TOTAL ANNUAL O&M COSTS - Years 6-30 $1,290

TOTAL PERIODIC COSTS $0

Notes
a
b
c
d

e

TABLE C-9
TAILINGS ACCUMULATION SUBAREA

ALTERNATIVE TA2
CONSOLIDATE IN ON-SITE REPOSITORY AT LOWER LEVEL MILL AREA

For Years 6-30, annual O&M is assumed to involve inspections of all areas at an average frequency of twice per year (annually and 
after severe storm events) with limited repair required.

Unit cost developed from RS Means data - 2009.
Assumed values/professional judgment.
Based on EPA FS Cost Guidance.
For Years 1-5, annual O&M is assumed to involve maintenance/additional revegetation as required in previously seeded areas, 
along with inspections of all areas an average of twice per year (annually and after severe storm events) with limited repair 
required.





Item Notes Quantity Unit Unit Cost Total Cost

Capital Costs

Direct Construction
Excav/haul tailings from accumulation area a 19,700 cy $8.50 $167,450
Improvements on secondary road - rock, etc a 0.4 mile $23,000 $9,200
Grade excavated areas for drainage a 3.1 acre $1,100 $3,410
Direct disposal at Teck tailings pond b 19,700 cy $7.85 $154,645
Seed and mulch all excavation areas a 3.1 acre $2,400 $7,440
Institutional controls c 1 each $5,000 $5,000
Direct Construction Subtotal $347,145

Indirect Construction
Mobilization/Demobilization c 5% $17,357
Water/Sediment Control c 3% $8,679
Indirect Construction Subtotal $26,036

Construction Subtotal $373,181

Contingencies
Scope d 10% $37,318
Bid d 15% $55,977

Subtotal $466,476

Project Management d 8% $37,318
Remedial Design d 15% $69,971
Construction Management d 10% $46,648

TOTAL CAPITAL COSTS $620,413

Annual O&M Costs

Maintenance of seeded areas + inspections (Yr 1-5) e 3.1 acre $600 $1,860
Inspections only (Years 6-30) f 3.1 acre $300 $930

TOTAL ANNUAL O&M COSTS - Years 1-5 $1,860
TOTAL ANNUAL O&M COSTS - Years 6-30 $930

TOTAL PERIODIC COSTS $0

Notes
a
b
c
d
e

f

For Years 1-5, annual O&M is assumed to involve maintenance/additional revegetation as required in previously seeded areas, 
along with inspections of all areas an average of twice per year (annually and after severe storm events) with limited repair 
required.
For Years 6-30, annual O&M is assumed to involve inspections of all areas at an average frequency of twice per year (annually 
and after severe storm events) with limited repair required

Unit cost developed from RS Means data - 2009.
Based on information provided by Teck.
Assumed values/professional judgment.
Based on EPA FS Cost Guidance.

TABLE C-11
TAILINGS ACCUMULATION SUBAREA

ALTERNATIVE TA4
DISPOSAL AT TECK PEND OREILLE FACILITY



Item Notes Quantity Unit Unit Cost Total Cost

Capital Costs

Direct Construction
Mix TSP w/tailings, TripleSuperPhosphate matl delivered a 5,320 tons $480 $2,553,600
Mix TSP with tailings - mixing/windrow cost a 26,270 cy $0.30 $7,881
Analytical laboratory cost to confirm TCLP passes b 2 each $200 $400
Excav/haul treated tailings (incl TSP) a 26,270 cy $40 $1,050,800
Graham Road landfill fees a 26,270 cy $34 $893,180
Grade excavated areas for drainage a 3.1 acre $1,100 $3,410
Seed and mulch all excavation areas a 3.1 acre $2,400 $7,440
Institutional controls b 1 each $5,000 $5,000
Direct Construction Subtotal $4,521,711

Indirect Construction
Mobilization/Demobilization b 5% $226,086
Water/Sediment Control b 3% $113,043
Indirect Construction Subtotal $339,128

Construction Subtotal $4,860,839

Contingencies
Scope c 10% $486,084
Bid c 15% $729,126

Subtotal $6,076,049

Project Management c 5% $303,802
Remedial Design c 8% $486,084
Construction Management c 6% $364,563

TOTAL CAPITAL COSTS $7,230,498

Annual O&M Costs

Maintenance of seeded areas + inspections (Yr 1-5) d 3.1 acre $600 $1,860
Inspections only (Years 6-30) e 3.1 acre $300 $930

TOTAL ANNUAL O&M COSTS - Years 1-5 $1,860
TOTAL ANNUAL O&M COSTS - Years 6-30 $930

TOTAL PERIODIC COSTS $0

Notes
a
b
c
d

e

TABLE C-12
TAILINGS ACCUMULATION SUBAREA

ALTERNATIVE TA5
OFF-SITE DISPOSAL IN A LANDFILL

For Years 6-30, annual O&M is assumed to involve inspections of all areas at an average frequency of twice per year (annually and 
after severe storm events) with limited repair required.

Unit cost developed from RS Means data - 2009.  TSP unit cost from JR Simplot, Boise, Idaho + assumed shipping cost.
Assumed values/professional judgment.
Based on EPA FS Cost Guidance.
For Years 1-5, annual O&M is assumed to involve maintenance/additional revegetation as required in previously seeded areas, 
along with inspections of all areas an average of twice per year (annually and after severe storm events) with limited repair required.



Item Notes Quantity Unit Unit Cost Total Cost

Capital Costs

Direct Construction
Clear and grub a 1.2 acre $8,980 $10,776
Demolish silo, etc in lower area a 1 each $11,000 $11,000
Excav/haul tailings from ditch areas a 2,155 cy $4.00 $8,620
Grade excavated areas for drainage a 1.2 acre $1,100 $1,320
Place materials in repository - 12" lifts a 2,155 cy $2.30 $4,957
Haul/place cover soil - 1' thick a 221 cy $14.80 $3,271
Grade runon control ditch at repository a, b 35 ft $60 $2,100
Seed and mulch all excavation/repository areas a 1.3 acre $2,400 $3,120
Institutional controls b 1 each $10,000 $10,000
Direct Construction Subtotal $55,163

Indirect Construction
Mobilization/Demobilization b 5% $2,758
Water/Sediment Control b 3% $1,379
Indirect Construction Subtotal $4,137

Construction Subtotal $59,301

Contingencies
Scope c 10% $5,930
Bid c 15% $8,895

Subtotal $74,126

Project Management c 10% $7,413
Remedial Design c 20% $14,825
Construction Management c 15% $11,119

TOTAL CAPITAL COSTS $107,482

Annual O&M Costs

Maintenance of seeded areas + inspections (Yr 1-5) d 1.3 acre $600 $780
Inspections only (Years 6-30) e 1.3 acre $300 $390

TOTAL ANNUAL O&M COSTS - Years 1-5 $780
TOTAL ANNUAL O&M COSTS - Years 6-30 $390

TOTAL PERIODIC COSTS $0

Notes
a
b
c
d

e

TABLE C-13
MAN-MADE DITCH AND DOWNGRADIENT DITCH SUBAREA

ALTERNATIVE MD2
CONSOLIDATE IN ON-SITE REPOSITORY AT LOWER LEVEL MILL AREA

For Years 6-30, annual O&M is assumed to involve inspections of all areas at an average frequency of twice per year (annually 
and after severe storm events) with limited repair required.

Unit cost developed from RS Means data - 2009.
Assumed values/professional judgment.
Based on EPA FS Cost Guidance.
For Years 1-5, annual O&M is assumed to involve maintenance/additional revegetation as required in previously seeded areas, 
along with inspections of all areas an average of twice per year (annually and after severe storm events) with limited repair 
required.



Item Notes Quantity Unit Unit Cost Total Cost

Capital Costs

Direct Construction
Clear and grub a 1.2 acre $8,980 $10,776
Excav/haul tailings from ditch areas a 2,155 cy $3.50 $7,543
Grade excavated areas for drainage a 1.2 acre $1,100 $1,320
Place materials in repository - 12" lifts a 2,155 cy $2.30 $4,957
Haul/place cover soil - 1' thick a 216 cy $14.80 $3,197
Grade runon control ditch at repository a, b 33 ft $60 $1,980
Seed and mulch all excavation/repository areas a 1.3 acre $2,400 $3,120
Institutional controls b 1 each $10,000 $10,000
Direct Construction Subtotal $42,892

Indirect Construction
Mobilization/Demobilization b 5% $2,145
Water/Sediment Control b 3% $1,072
Indirect Construction Subtotal $3,217

Construction Subtotal $46,109

Contingencies
Scope c 10% $4,611
Bid c 15% $6,916

Subtotal $57,636

Project Management c 10% $5,764
Remedial Design c 20% $11,527
Construction Management c 15% $8,645

TOTAL CAPITAL COSTS $83,572

Annual O&M Costs

Maintenance of seeded areas + inspections (Yr 1-5) d 1.3 acre $600 $780
Inspections only (Years 6-30) e 1.3 acre $300 $390

TOTAL ANNUAL O&M COSTS - Years 1-5 $780
TOTAL ANNUAL O&M COSTS - Years 6-30 $390

TOTAL PERIODIC COSTS $0

Notes
a
b
c
d

e

TABLE C-14
MAN-MADE DITCH AND DOWNGRADIENT DITCH SUBAREA

ALTERNATIVE MD3
CONSOLIDATE IN ON-SITE REPOSITORY AT TAILINGS ACCUMULATION AREA

For Years 6-30, annual O&M is assumed to involve inspections of all areas at an average frequency of twice per year (annually 
and after severe storm events) with limited repair required.

Unit cost developed from RS Means data - 2009.
Assumed values/professional judgment.
Based on EPA FS Cost Guidance.
For Years 1-5, annual O&M is assumed to involve maintenance/additional revegetation as required in previously seeded areas, 
along with inspections of all areas an average of twice per year (annually and after severe storm events) with limited repair 
required.



Item Notes Quantity Unit Unit Cost Total Cost

Capital Costs

Direct Construction
Excav/haul tailings from ditches a 2,155 cy $8.50 $18,318
Improvements on secondary road - rock, etc a 0.4 mile $23,000 $9,200
Grade excavated areas for drainage a 1.2 acre $1,100 $1,320
Direct disposal at Teck tailings pond b 2,155 cy $7.85 $16,917
Seed and mulch all excavation areas a 1.2 acre $2,400 $2,880
Institutional controls c 1 each $5,000 $5,000
Direct Construction Subtotal $53,634

Indirect Construction
Mobilization/Demobilization c 5% $2,682
Water/Sediment Control c 3% $1,341
Indirect Construction Subtotal $4,023

Construction Subtotal $57,657

Contingencies
Scope d 10% $5,766
Bid d 15% $8,649

Subtotal $72,071

Project Management d 10% $7,207
Remedial Design d 20% $14,414
Construction Management d 15% $10,811

TOTAL CAPITAL COSTS $104,503

Annual O&M Costs

Maintenance of seeded areas + inspections (Yr 1-5) e 1.2 acre $600 $720
Inspections only (Years 6-30) f 1.2 acre $300 $360

TOTAL ANNUAL O&M COSTS - Years 1-5 $720
TOTAL ANNUAL O&M COSTS - Years 6-30 $360

TOTAL PERIODIC COSTS $0

Notes
a
b
c
d
e

f

For Years 1-5, annual O&M is assumed to involve maintenance/additional revegetation as required in previously seeded areas, 
along with inspections of all areas an average of twice per year (annually and after severe storm events) with limited repair 
required.
For Years 6-30, annual O&M is assumed to involve inspections of all areas at an average frequency of twice per year (annually and
after severe storm events) with limited repair required.

Unit cost developed from RS Means data - 2009.
Based on information provided by Teck.
Assumed values/professional judgment.
Based on EPA FS Cost Guidance.

TABLE C-15
MAN-MADE DITCH AND DOWNGRADIENT DITCH SUBAREA

ALTERNATIVE MD4
DISPOSAL AT TECK PEND OREILLE FACILITY



Item Notes Quantity Unit Unit Cost Total Cost

Capital Costs

Direct Construction
Mix TSP w/tailings, TripleSuperPhosphate matl delivered a 580 tons $480 $278,400
Mix TSP with tailings - mixing/windrow cost a 2,880 cy $0.30 $864
Analytical laboratory cost to confirm TCLP passes b 2 each $200 $400
Excav/haul treated tailings (incl TSP) a 2,880 cy $40 $115,200
Graham Road landfill fees a 2,880 cy $34 $97,920
Grade excavated areas for drainage a 1.2 acre $1,100 $1,320
Seed and mulch all excavation areas a 1.2 acre $2,400 $2,880
Institutional controls b 1 each $5,000 $5,000
Direct Construction Subtotal $501,984

Indirect Construction
Mobilization/Demobilization b 5% $25,099
Water/Sediment Control b 3% $12,550
Indirect Construction Subtotal $37,649

Construction Subtotal $539,633

Contingencies
Scope c 10% $53,963
Bid c 15% $80,945

Subtotal $674,541

Project Management c 6% $40,472
Remedial Design c 12% $80,945
Construction Management c 8% $53,963

TOTAL CAPITAL COSTS $849,922

Annual O&M Costs

Maintenance of seeded areas + inspections (Yr 1-5) d 1.2 acre $600 $720
Inspections only (Years 6-30) e 1.2 acre $300 $360

TOTAL ANNUAL O&M COSTS - Years 1-5 $720
TOTAL ANNUAL O&M COSTS - Years 6-30 $360

TOTAL PERIODIC COSTS $0

Notes
a
b
c
d

e

TABLE C-16
MAN-MADE DITCH AND DOWNGRADIENT DITCH SUBAREA

ALTERNATIVE MD5
OFF-SITE DISPOSAL IN A LANDFILL

For Years 6-30, annual O&M is assumed to involve inspections of all areas at an average frequency of twice per year (annually and 
after severe storm events) with limited repair required.

Unit cost developed from RS Means data - 2009.  TSP unit cost from JR Simplot, Boise, Idaho + assumed shipping cost.
Assumed values/professional judgment.
Based on EPA FS Cost Guidance.
For Years 1-5, annual O&M is assumed to involve maintenance/additional revegetation as required in previously seeded areas, along 
with inspections of all areas an average of twice per year (annually and after severe storm events) with limited repair required.




